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Foundry Educational Foundation 


The Foundry Educational Foundation is a co- 
ordinatory body created five years ago in America 
with three main objectives in view. They are: to 
foster and improve education in foundry science 
and practice amongst colleges and universities; to 
encourage and assist students in acquiring educa- 
tion and training in foundrywork in all its diverse 
branches and to develop adequate instruction 
facilities to pursue these purposes. There are no 
fewer than 27 universities and colleges represented 
on its technical advisory committee, which is rein- 
forced by 17 representatives of the employers’ asso- 
ciations, technical institutes and the Press, together 
with some persons drawn from the foundry in- 
dustry. Recently, there has been issued, for the 
benefit of academic teaching bodies, a complete 
documentation of the Foundation’s activities. 
Amongst them, in a loose-leaf container, is a series 
of layouts of foundry departments already installed. 

One very interesting activity is the awarding by 
the Foundation of short-term scholarships to 
students taking courses at the universities and 
colleges in various types of subjects allied to the 
foundry industry, so that interest may be aroused 
and employment found within the foundry industry 
to benefit of all parties. The funds available are 
not to be used for the installation of foundry plant 
in the colleges. Naturally, the documents provided 
detail, both graphically and by letterpress, the 
complicated activities of and the prospects within 
the foundry industry. There are listed all the sub- 


jects taught in the various schools; text-books are 


recommended and amongst these is included one 
written by an English author on non-ferrous work. It 
is truthful to state no phase in the teaching of foun- 
dry science has been omitted. Also, amongst the 
six sections, there is a symposium on casting design 
and a brochure “Engineers in the Foundry” (the 
last portion of which lists over 200 concerns which 
have employed students completing the course in 
1952. 

The work of the Foundation is of extreme 
interest to all industrial countries, but applicability 
in its entirety presents difficulties, when the general 
educational set-up is studied. The general notion 
of interesting engineering students and the like by 
means of a short intensive training in foundry sub- 
jects as a means of recruiting high-grade personnel 
into our industry is one meriting the close attention 
of all bodies whose activities embrace foundry re- 
cruitment, especially of the technical grades. This 
matter of arousing interest is shown by a chart, 
where a course from the nursery stage right up to 
graduation is detailed, starting with the casting of 
toys as a juvenile distraction. It is interesting to 
note that the Foundation was created by the 
American Foundrymen’s Society and the em- 
ployers’ associations concerned with the manufac- 
ture of grey iron; malleable; non-ferrous and steel 
castings and the American Foundry Equipment 
Manufacturers’ Association. What they have done 
is to attack the foundry recruitment problem on a 
continent-wide basis and, moreover, they have 
done it with excellent results. 
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Report on Scientific Policy 


The sixth annual report of the Advisory Council on 
Scientific Policy was published last Thursday. The 
Council was set up in 1947 under the chairmanship 
of Sir Henry Tizard to advise the Lord President of 
the Council in the exercise of his responsibility for 
the formulation and execution of Government scien- 
tific policy. The present chairman is Professor A. R. 
Todd, F.R.S., professor of organic chemistry in the 
University of Cambridge. The Report is devoted to a 
special study of the “ Exploitation of Science by In- 
dustry,” undertaken at the request of Lord Woolton 
when he was Lord President ot the Council. It refers 
to the need to increase the supply of scientists and en- 
gineers for industry. In his speech of June 11 last 
year Lord Woolton also announced the Government's 
intention to build up at least one institution of univer- 
sity rank devoted predominantly to the teaching and 
study of the various forms of technology. This was 
followed on January 29, 1953, by a further announce- 
ment of a proposed major expansion of the Imperial 
College of Science and Technology and of the Govern- 
ment’s intention to make resources available for 
further developments in other parts of the country. 
The Council’s report emphasizes the great need for a 
significant increase in the volume of investment in 
industry. It will be recalled that various measures 
proposed in the recent Budget were directed to this 
end. 

Among the conclusions of the Report are that (1) 
modern conditions call for an increasing use of tech- 
nically-trained men on the Boards of management in 
industry; (2) for our economic survival in an increas- 
ingly competitive world, our industry must put more 
emphasis on new methods and new processes which 
depend on engineering and scientific skill; (3) it is an 
essential condition of our survival that the number of 
trained technologists employed in industry be greatly 
increased; (4) the volume of investments in our manu- 
facturing industry is too low, particularly in the de- 
velopment of products and processes. Its increase 
would do more than any other single factor to assist 
the better exploitation of science by industry. Among 
the various possible ways of improving the situation 
suggested by the Council are greater assistance by 
research associations, particularly to smaller firms. 
They hope that the appropriate authority will give 
further and urgent consideration to the machinery 
necessary for this extension. 


Mr. E. G. RUSSELL ROBERTS has been appointed a 
director of J. & E. Hall, Limited, Dartford. 


JULY 16, 1953 


Latest Foundry Statistics 


According to the Bulletin of the British Iron and 
Steel Federation for June, the numbers employed in 
ironfounding during May again showed a reducticn, 
but not so marked as in the earlier part of the year. 
The reduction was from 144,805 to 144,034 or 771, 
(males 721). In _ steelfounding, too, there was a 


eduction from 20,868 to 20,756 or 112, but unlike 


ironfounding there was an increase compared with a 
year ago of 448 instead of a decrease of 11,876. 

The Council of Ironfoundry Association’s general 
bulletin for July also deals with this subject and 
states that, for the first quarter of this year, employ- 
ment was 7.1 per cent. less than in May, 1952, which 
was a peak month. Recession was most marked 
in engineering and jobbing foundries, whilst auto- 
mobile founders were adversely affected by the Austin 
Motor Company strike. The average weekly output 
of liquid steel for steel castings production during 
May was 11,100 tons as compared with 10,600 in 
April, 1953, and 11,300 tons in May, 1952. 

According to the British Bureau of Non-Ferrous 
Metal Statistics the May production of copper-base 
castings was 43,112 tons. Figures detailing the gross 
Output for the first five months of the year and for 
1952 show that there was a decline from 330,329 tons 
to 240,999 tons. 


Castings Reclamation.—A leaflet, taking the form of 
a letter, has been received from Titecast, Limited, 39a. 
High Street, Slough, and 123a, Gorton Road, Reddish, 
Stockport, and makes the appalling claim that they 
have salvaged 250,000 castings during one year. From 
what we know of this essentially useful service, there 
are some foundries which use the sealing process as an 
insurance. Indeed, the circular refers to “ unmachined 
castings treated as a precautionary measure.” The 
sealing process is now well known, but those who are 
unfamiliar with it would do well to write for this 
leaflet to Slough or Stockport. 


Fifth International Engineering Congress. This is to 
be held at Turin from October 9 to 15 and stress is 
laid on the technological aspects of the programme 
though the social side is not unimportant. The theme 
of the congress is “ Production and Assembly Methods 
for Components in Mechanical Engineering.” There are 
no fewer than eleven papers to be given on foundry 
practice, from authors in seven countries. Details of 
the congress may be obtained from the British 
Engineers’ Association, 32, Victoria Street, London. 
S.W.1. 


An item incorporated in the newly-opened “ Folk Museum” at Shibden Hall, Halifax, is a set of pack-horse 

bells, fitted to a leather collar, illustrated above. The bells are inscribed with the initials “RW,” signifying 

Robert Wells, a famous south-country bell-maker (1764-99), who cast his bells in foundries at Aldbourne, 

Wilts. These bells are of brass, and their melodious chime was broadcast on “ Children’s Hour” last year. 
Very few of these pack-horse bells now remain. 
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Operating Experiences with Hot-blast 


Cupolas in Great Britain’ 
By F, C. Evans, F.1.M. 


Many foundrymen in Great Britain are interested in hot-blast cupolas, but, so far, they do not seem 
satisfied that they will obtain the results that are claimed or that they will be of advantage. In Europe, 
apart from Great Britain, there has not only been great interest in hot-blast cupolas, but a very large number 
of installations, probably nearly 100 by now. The United States is also showing interest in blast at higher 
temperatures than hitherto—of up to 500 deg. C., after a later start than Europe, and altogether there has 
been a fair quantity of information given in various technical journals, quoting practical experience with 
hot-blast in the region of 500 deg. C. In Great Britain, however, there are only four hot-blast cupolas 
working, with another in construction.{ All of these are of recent installation and this article is in the 
nature of a progress report to show what results have been obtained, so far, using British fuels and raw 


materials and operating under British conditions. 


The information given will show that the results here 


in Great Britain are very much the same as the results obtained elsewhere and that claims based on 
Continental practice are applicable here. 


Initially, the main claims for hot-blast at about 
500 deg. C., made by Continental and American 
operators, can be summarized in a concise and 
practical form, as follow:— 


(1) 25 to -30 per cent. decrease in coke con- 
sumption. 


(2) Greater carburization of steel scrap, which 


enables steel scrap to replace pig-iron in the 
charge. 


(3) Lower silicon and manganese losses. 
(4) Lower sulphur contents. 

(5) Increased tapping temperatures. 

(6) More-fiuid iron. 


(7) Increased output for a given cupola cross- 
sectional area. 


(8) Simplified cupola control. 

As mentioned in the foreword, there are four 
hot-blast cupolas operating in Great Britain, but 
this Paper will only deal with three of these. The 
fourth plant is probably of the least genera] in- 
terest due to its specialized nature. This plant is 
operating in a centrifugal-pipe foundry where the 
coke consumption was already very low due to the 
low-temperature iron required and where savings in 
the cost of the charge were not of great importance 
due to the necessity to use a very high proportion 
of pig-iron. With this plant, therefore, hot-blast 
could not expect to show very great advantages 
and it is probably not a very suitable application. 


The other three plants which are operating are 
of widely varying application and are all of dif- 
ferent design. An examination of the results 
obtained, therefore, covers a fairly wide field and 
should indicate performances in further applica- 
tions. 


* Paper presented to the London branch of the Institute of 
British Foundrymen, Mr. D. Graham Bisset ——s _The 
— is a director of Metallurgical Engineers, Limited, 

ondon. . 


+ As at February, 1953. 


FIRST PLANT 


The first plant to be put in operation in this 
country, now over two years ago, was of a simple 
type in so far as the air was heated separately and 
not by recuperative means. The plant is installed 
in a malleable foundry and produces about 70 tons 
of iron per day. The general layout of the plant 
is shown in Fig. 1, whereby it will be seen that the 
air heater is connected to three cupolas, only one 
of which can be run at one time. The cupolas are 
of the normal type, connected to fixed receivers. 

The air is heated in a gas-fired Schack tubular 
recuperator, which can be controlled to give any 
desired hot-blast temperature up to 500 deg. C. In 
those portions which reach the higher temperatures, 
the recuperator is constructed of special steel, and 
consists of tubes through which the air is passing, 
while the heating gases, suitable baffled, pass over 
the outer surfaces. The tubes are welded into both 
upper and lower tube-plates and, while the lower 
tube-plate is fixed, the upper tube-plate is free to 
move with the expansion and contraction of the 
tubes as they are heated or cooled. Waste-gas re- 
circulation is employed to give maximum thermal 
efficiency and the general compactness of the plant 
is particularly suitable in foundry conditions. The 
hot-blast line and wind belts are insulated, so as 
to restrict the temperature drop to beween 15 and 20 
deg. C. from the recuperator outlet to the cupola. 

It is interesting to note, also, that the three 
cupolas shown were originally cold-blast cupolas 
and that the only alterations necessary when 
installing hot blast were the insulation of the wind 
belts, provision of special hot-blast valves and modi- 
fication of the tuyeres and poke holes, so as to 
allow for easy opening, when hot. The cupola 
also had to be reduced in internal diameter to 
32 in. to retain the desired output of 6.2 tons per 
hour, while the tuyeres, six in number in a single 
row, were increased to a total area of 120 in., 
giving a tuyere ratio to cupola cross-sectional area 
of 1:6.7. As previously mentioned, this plant is 
producing whiteheart malleable iron and the effect 
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Fic. 1.—General Layout of the 
Three 7 tons per hr. Cupolas of 
the First Plant described. This 
Plant uses an Independently Gas- 
fired “ Schack” Air Heater de- 
livering 3,300 cub. ft. per min. at 


500 deg. C. 
| experienced. With cold blast on 
“ScHACK the same cupolas, a 15 pér cent. 


g 


loss was experienced. 

® It will be seen that, in the com- 
position obtained with hot blast, 
ene it the sulphur is still maintained at 
Slot 0.2 per cent. However, as indi- 


on the composition of the charge, coke consump- 
tion, analysis, etc., is summarized in Table 1. 


* TaBLe I.—Effect of Hot Blust on the Production of Whiteheart 
Malleuble Iron. 


| Hot blast 
Cold blast | (at 425 deg. C.) 


(per cent.). | (per cent.). 


Charge Com position— 


Hematite pig-iron 4.2 4.2 
High-Mn pig-iron 1.5 — 
Return scrap .. 66.0 66 .0 
Steel scrap ass 25.8 28.3 
Fe-Si and Fe-Mn | 2.5 | 1.5 
Coke ..  .. .. 14to14.5 | 10.5 
Limestone .| 3.65 | 2.75 
Silicon loss | 15.0 | 0.0 
Mn loss é ‘| 38.0 29.0 
Carbon content <x aol 3.0 | 3.1 
Sulphur content 0.2 (0.16)* 
Tapping temperature (average) 1,495 deg. C. 1,510 deg. C. 


* In practice maintained at 0.2 per cent, by gypsum additions, 


Working Results 

The figures shown in the Table, both for cold 
and hot blast, are based on stock returns over con- 
siderable periods and, therefore, reflect the average 
charge composition. At times, with hot blast, more 
steel scrap was used, but this could not be 
maintained due to shortage of supplies. The ferro- 
alloys used were normally a 10 per cent. Fe-Si and 
a 50 per cent. Fe-Mn and, therefore, apart from the 
274 per cent. saving on coke, the main savings 
were 1 per cent. of Fe-Si, the 4 per cent. Mn 
pig-iron and the use of a greater proportion of steel 
scrap. Blast temperature is always maintained at 
425 deg. C., although the plant is capable of deliver- 
ing up to a maximum of 500 deg. C. If, however, 
the blast is used hotter than 425 deg. C. a silicon 
pick-up is obtained as against the equilibrium now 


cated by the footnote, sulphur is 
only maintained at this figure by 
the addition of gypsum to the 
charge, when using hot blast. If 
this is not added, the sulphur 
content falls to about 0.16 per 
cent. because of the lowered coke 
consumption. The iron is also 
noticeably more fluid with hot 
blast, and this is attributed to the 
higher carbon content and the 
higher tapping temperatures: 
eumens whatever the cause, the greater 
fluidity has materially reduced the quantity of scrap 
within the foundry due to short runs, etc. With 
cold blast and a coke consumption of 144 per cent., 
the average tapping temperature was 1,495 deg. C., 
while with hot blast at 420 deg. C. and a coke 
consumption of 104 per cent. the average tapping 
temperature is 1,510 deg. C. 

The coke used is Welsh Navigation, obtained 
from the National Coal Board, which has the usual 
analysis of 88 to 89 per cent. fixed carbon, 7 to 
8.5 per cent. ash, 0.6 per cent. sulphur and varying 
moisture, probably averaging about 5 per cent. The 
charge materials were basically the same for hot- 
and cold-blast practice and, therefore, all the figures 
are strictly comparable. The manganese loss is 
about 29 per cent. with hot blast as compared with 
38 per cent. for cold blast. All the figures quoted 
are based on over two years’ working and are 
stabilized figures reached after a small experimental 
campaign. Unfortunately, as this foundry is a pro- 
duction foundry, which relies on this hot-blast plant 
to produce all the iron required, there are not 
many other figures available which might be of 
interest—such as, what metal temperatures could 
have been obtained with the cold-blast coke con- 
sumption figure, how much steel scrap could have 
been added to maintain 3.0 per cent. carbon, etc. 


Other Details 


The heater is fired by town’s gas of 450 B.T.U.’s 
gross and the average consumption per hour is 
6,350 cub. ft. or approximately 1,000 cub. ft. per 
ton for an average blast volume of 2,200 cub. ft. 
per min. This is an all-in average consumption and 
represents an overall thermal efficiency of 67.5 per 
cent. The heater, as a unit, actually has an 
efficiency of about 80 per cent., the 12.5 per cent. 
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Fic. 2.— Hourly Variation of Cupola Top-gas 
Analysis when employing Hot Blast. The CO 
Content plotted is derived from the CO, Content 
actually recorded. 


loss in efficiency being expended in starting up 
daily from cold, temporary shut-downs, etc. The 
cupola is in operation five days per week for 104 
hrs. per day. ; The normal practice is to blow 
up the bed with the blast while it is being heated 
from cold to 425 deg. C., an operation which only 
takes 20 min., starting from cold. With this 
practice, there is no need to boost the coke per- 
centage in the early charges. 

Reports from the Continent and elsewhere have 
indicated that hot-blast working was much more 
severe on the refractories than cold blast. In this 
particular plant, supplies of German patching 
material have been imported and are now used 
for repairing the cupola. Originally, however, a 
Derbyshire white silica patching was used with good 
results and it was only the failure to obtain satis- 
factory supplies of this which led to the importing 
of the German material. The refractory consump- 
tion per ton of metal melted is not recorded 
separately from that of the whole of the melting 
plant and it includes, therefore, the patching 
material for the receiver and ladles also. With cold 
blast this total consumption was 88 lb. per ton 
of metal melted, while with hot blast this actually 
dropped to 62 Ib. per ton. 

Within the melting zone itself, the erosion is 
deeper, being approximately 6 to 6} in. per 10-hr. 
day for hot blast as against 5 to 5} in. for cold 
blast, but, on the other hand, with cold blast the 
erosion is spread over a much larger area. With 
hot blast, the melting zone is shallow and there is 
no erosion above 4 ft. from the tuyeres. 


Performance Assessment 


This plant has been working long enough for 
an accurate economic appraisal to be given of its 
performance. From Table I some assessment can 
be made as to the economy which has been made 
on the cost of the charge. From this and from 
the figures for gas consumption, and because the 
other running costs of the cupolas are not different 
from those with cold blast, these two factors only 
have to be taken into consideration in assessing the 
value of the hot-blast plant. 

The price of gas is, of course, a crucial point in 
this plant and the initial calculations which were 
made were somewhat upset in practice by the price 
per therm being advanced by about 40 per cent. 
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soon after the plant was put into operation. As 
matters stand to-day, therefore, the plant is show- 
ing only approximately half the net gain per ton 
in the cost of iron melted, which was originally 
calculated, the lower saving being mainly due to 
the increase in the cost of gas, but also partly to a 
“famine” of steel scrap. 

When the plant was originally planned, the price 
of gas made a gas-fired air-heater attractive, both 
from the point of view of running cost and capital 
cost. As it stands at the moment, however, the 
price of gas is a grievous burden and naturally the 
question of a plant using waste cupola gas for 
fuel is now being investigated. Measurements 
made on the plant have shown that such a plant 
could be run quite satisfactorily and this would, of 
course, dispense with the cost of the gas. The 
results of these tests are also very interesting as 
they give the exact calorific value of the top gas 
of a hot-blast cupola and, therefore, the answer as 
to whether a hot-blast cupola, working on British 
foundry coke, can be run completely on a recupera- 
tive cycle. The temperature of the gas leaving the 
top of the charge averages 200 deg. C. and a 
typical day’s analysis of the gas is given in Fig. 2, 
which shows the equivalent calculated CO value 
derived from the CO, recorder. From this, it will 
be seen that the CO value never drops below 
about 10} per cent. and that during the majority 
of the day it is running at considerably higher 
values. 

In Fig. 3 is shown the method of calculating the 
total quantity of heat in the top gas, and from 
this it will be seen that the calorific value of the 
gas at 104 per cent. CO never falls below about 
42 B.T.U. per cub. ft. and for the majority of the 
day it is considerably greater. As a hot-blast plant 
for delivering hot blast at 500 deg. C. can be de- 
signed which will operate adequately on gas pro- 
ducing 40 B.T.U. per cub. ft., there should be no 
difficulty about running this plant using stack gas, 
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Fic. 3.—Graphical Method of Calculating the Heat 
Available from Cupola Top Gas. 
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Fic. 4.—Cupola and Recuperaior 
System for the Second Plant. 
The Hot-blast Apparatus de- 
livers 3,500 cub. ft. per min. at 
500 deg. C. 


ing to be carried on and it is not 


EXHAUST FAN 


necessary to seal the charging 
door to prevent dilution of the 
cupolas gas by air. On leaving 
the cupola, the gas passes 
through an insulated main to 
retain the sensible heat, to a 
dust “leg,” which removes the 
majority of the entrained dust. 

Between the cupola and the 
dust “leg,” there is a special 


valve for isolating the plant 


when necessary. The gas passes 
‘! to the recuperator firebox and 
before entering has combustion 
air injected into it through a 


36 


special burner. Inside the fire- 
box, combustion is initiated and 
maintained by a small pilot gas 


burner. After combustion, the 


—> BLAST 


CUPOLA TOP GAS 


gases, at about 850 deg. C., pass 
through large-diameter,. ver- 
tically-disposed tubes to the top 
casing, from which they are 
withdrawn at about 450 deg. C. 
by an exhaust fan which passes 


especially as the blast is not required normally to 
be more than 425 deg. C. : 


SECOND PLANT 


The second plant to be put in operation in this 
country was during last summer, August, 1952, 
and consisted of a Schack tubular recuperator 
coupled to a single cupola producing mainly cylin- 
der iron running every day. The cupola is of the 
continuous-tapping type, discharging into a tilting 
receiver, and is charged by drop-bottom buckets. 
This plant had to be designed to work over a wide 
range of conditions as, although the cupola is a 
production one, serving a mechanized foundry, it 
is in the nature of an experimental unit. A wide 
range of blast volume and with widely-different 
coke ratios had to be covered. It is particularly 
desired in this plant to investigate both the effect 
of hot blast on the cupola chemistry, as well as 
more practical details, such as the effect on charge 
composition, coke economy and tapping tempera- 
tures, etc. The plant had to be designed to go 
into a very awkward site and, therefore, is not so 
compact as it might be. Fig. 4, however, shows a 
typical view of the system in a simple form and 
gives some idea of the layout and size. 

The gas is withdrawn from the cupola through a 
specially-designed neck*, situated below the charg- 
ing door. This method allows any type of charg- 


* British Patent No. 662325. 


them out to atmosphere through 
a chimney. The cold blast 
from the main blower passes over the out- 
side of the tubes, which have suitable baffles, 
in a contra-flow direction, i.e., from top to 
bottom of the recuperator, and thence through 
an insulated hot-blast main, provided with 
special valves, to the cupola wind-belt which is also 
insulated externally with slag-wool. The blast 
system is also provided with a by-pass system for 
running the cupola on cold blast if required, and 
a blow-off valve can be arranged to eject hot air into 
the exhaust system, should it be necessary to bleed 
off hot blast during a temporary shut-down. 

The firebox temperature is maintained below a 
dangerous figure by the dilution-air system whereby 
a pyrometically controlled valve introduces cold 
air at a pre-set temperature. The dilution air and 
combustion air are supplied from a separate fan. 
Although the majority of the dust is separated out 
by the dust-trap, some passes on and coats the 
inside surface of the tubes, thereby, in time, reduc- 
ing the efficiency of the recuperator. To clean the 
tubes, the top cover of the exhaust-gas casing on 
the recuperator is removed and flue brushes are 
passed down through the tubes. The dust falls 
into the conical bottom of the combustion chamber, 
from which it can be withdrawn through the slide 
valve in a similar manner to the dust from the 
dust trap. The whole plant is compact and reason- 
ably light and, in this case, has been mounted above 
floor level so as to leave floor space free for opera- 
tions such as ladle heating, drop removal, etc. 
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Efficiency ing of the plant with the very high CO values of 
This plant is capable of heating 3,500 cub. ft. about 24 per cent. It has been found necessary, 
per min. of air to 500 deg. C. The cupola to which however, at the maximum volumes of about 3,500 
it is connected is normally lined to 31 in. id. A cub. ft. per min. to clean the tubes daily to main- 
unique feature about the cupolas, where this plant tain the blast at 500 deg. C., an operation which 
is installed, is that a short-cycle blast-furnace coke takes one man j hr. 
is used. This coke has the following approximate 
= Novel Cleaning Trials 
matter, 0.6; fixed carbon 87.3; ash, 12.1; and The normal meth i i 
sulphur, 0.98. Physically, the coke is small, the described to 
average size being about 24 in.; it is soft and has tor and clean each tube by pushing down a brush 
a low “ shatter ” figure, and the absence of moisture from above. Trials are being made, however, with 
is noteworthy. It was found in practice that, with 4 method of cleaning the tubes while the apparatus 
high coke rates of, say, 63:1, the top gas was i, working. This is very simple, and consists of 
exceedingly rich, a figure of 21.5 per cent. CO bein throwing wood chippings into the fire-box through 
registered during one test. It was, therefore, neces- a cleaning door. These chippings catch alight and 
sary to work the plant over a very wide range are drawn up by the draught through the tubes 
of calorific value of the top gas. So far, the lowest They pass up in a spiral path and as they do $0 
= they dislodge the dust, which is carried out by the 
BT to 92 Gncludin upward draught. Initial experiments have shown 
“ae 300 deg. Makine good results and trials are proceeding to find the 
the pl ; : age a ing right size of chipping, which will not be too heavy 
plant work over this wide range of calorific 4.°h¢ drawn up and yet not too light to be burnt 
value and the necessity at times to operate the ‘it top of By “this 
led to some initial difficulties which have now been 9 be necessary and it will be possible to run an 
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successfully overcome. apparatus continuously if desired. 
The cupola top gas from this blast-furnace coke 
was also found to be very full of dust of a very Initial Heating 


light nature. As will have been seen from the When designing this plant, it was: specified that 
composition, the total ash content is considerably the blast should be at operating temperature within 
greater than for normal foundry coke, but it would as short a time as possible after starting. To enable 
seem that the ash of this blast-furnace coke is of | this to be done, a pre-heating burner was added at 
a somewhat different nature to that of ‘Welsh the firebox, whereby the recuperator could be 
Navigation coke. More will be said about this warmed up with coke-oven gas before starting to 
later, when comparing it with the third plant to blow the cupola. Conversely, it was also desired 
be described, in which Welsh Navigation coke is that the blast should maintain its temperature to 
used. The very dusty nature of the gas led to as long as possible before the “ drop” in the after- 
some problems with combustion, -particularly at noon and the same burner could be used for main- 
low-CO values, and the very light, flocculent nature taining the blast during the blowing-down, either 
of the dust tends very quickly to cause the build-up _ by itself or as a supplement to the “ poor” cupola 
of an insulating blanket of the face of the gas. 

tubes. On the other hand, this 


no signs of fritting on to the |: 
tubes, as can take place with | 1 
some types of ash. J | 
No difficulty is presented in | 
obtaining, at any blast volume, | 
the blast temperature of 500 deg. 
C. which was specified, provided - = ° o © © 
the tubes are clean. There seem {2 } 8 g 
to be ample calories in hand at | ~ pet 5 oe 
12 per cent. CO to produce blast | , 
at 500 deg. C. over the full range [™ a 
of volume, and one of the main 
difficulties arose from overheat- 
YY |i 
Fic. 5.—Temperature Record Chart 
for a Typical Day’s Working of 
Plant described, which employs a H 
“Schack” Convection/Tubular \* | | | | | 
Recuperator. 
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As regards the latter, it was thought that, as 
soon as the charge level dropped below the gas 
take-off neck, a mixture of gas and air would be 
withdrawn into the cupola top-gas main. This, it 
was conjectured, would lead to burning of the top 
gas in the top-gas main, with subsequent loss of 
calorific value at the recuperator and also some 
damage to the main itself. It was, therefore, be- 
lieved that it would be necessary to stop running the 
recuperator on top gas, as soon as the cupola 
charge level fell below the take-off neck. Fig 5, 
however, shows the temperature records from a 
typical day’s working of this plant and from this it 
can be seen that without the use of the pre-heating 
burner, blast at 500 deg. C. was not obtained until 
about 14 hrs. after the start of blowing (chart 
starts on right-hand side). If the pre-heating bur- 
ner is used for about 14 hrs. before starting, blast 
temperature of 500 deg. C. can be obtained within 
5 mins. of the start of blowing. Unfortunately, 
this gas has not yet been metered, but from the 
burner capacity it is calculated to be between 1,000 
and 2,000 cub. ft. The graph also shows that the 
blast temperature was maintained to within about 
5 mins. of the drop at 4.30 p.m. and for this a 
gas addition was not necessary. 


Practical Findings 


It is the practice, also, on this cupola to run the 
cupola on reduced blast during the dinner-hour 
and it was found that this plant maintained 500 
deg. C. on this reduced blast very easily, without 
any change of the controls. At lunch-time, blast 
volume is switched down to approximately one 
quarter of the rating of the plant, i.e., about 900 
cub. ft. per min., and the plant is left. It will be 
seen from Fig. 5 that the blast temperature during 
the luncheon period, 11.30 a.m. to 12.30 p.m., rises 
slightly. 

The easy way in which the blast temperature is 
maintained will be noted and, although this regu- 
larity is not reached without some training of the 
operator, it should be noted that this chart was 
obtained only a short time after the plant had been 
handed over. From the relationship between the 
hot-blast temperature and the firebox temperature, 
it will be seen that a high degree of thermal effi- 
ciency is obtainable, although this shows a slight 
falling off as the day progresses, due to the coating 
of the tubes with dust, as previously described. 

As regards the effect of hot blast on the cupola 
practice, a very extensive programme is now being 
carried out, from which results have not yet been 
collated and, therefore, are not available. General 
trends are that when the coke and charge are main- 
tained as for cold blast, the addition of hot blast 
increases the tapping temperature, as measured by 
immersion pyrometer at the siphon brick, by about 
40 deg. C. as, for instance, with 64:1 coke, the 
iron temperature increased from 1,470 to 1,510 deg. 
C., and with 9: 1 coke, from 1,455 to 1,490 deg. C. 
Again, when using cold-blast charges and 14 per 
cent coke with hot blast at 440 deg. C., averages 
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from scattered runs have shown that total carbon 
content in the iron increasesyfrom 3.37 to 3.49 per 
cent. and that silicon also shdws a slight increase 
as against the previous 5 per cent. loss. Sulphur, 
on a similar basis, has shown an average of 0.111 
per cent. with hot blast as against 0.126 per cent. 
for cold blast. From this basis, the foundry is 
going ahead with finding out how to obtain the 
same composition and tapping temperature with 
hot blast as was obtained with cold blast and assess- 
ing the charge economies possible, but from the 
results already obtained it would seem to be possible 
to increase the steel in the charge by at least 74 per 
cent. in place of pig-iron. 


(To be continued) 


Australian Import Relaxations 


Further relaxation of import controls was announced 
by the acting Prime Minister of Australia recently. 
Appropriate adjustments will be made _ regarding 
goods licences under administrative arrangements. 
Category A goods, which have been licensed on the 
basis of 70 per cent. of the base year 1950-51, will 
be licensed on the basis of 80 per cent. of that year. 
The licensing of Category B goods will be raised from 
30 to 40 per cent. of the base year. 

Progressive reduction of Australian quota restrictions 
on the import of British goods was forecast in Birming- 
ham by Mr. S. F. Ferguson, director of the Australian 
Association of British Manufacturers, when he addressed 
the Birmingham Chamber of Commerce. At the same 
time, he warned that Australian manufacturers are likely 
to fight hard to have the tariffs against British imports 
raised, as for the past 18 months the spiral of inflation 
in Australia had made her manufacturers unable to com- 
pete with British goods. Recalling the news quoted 
earlier that the permitted quota of categories A and B 
British goods going into Australia had, lately, been in- 
creased, Mr. Ferguson forecast a similar relaxation for 
the third category (essential material and equipment) 
where each application was judged on its merits. He said 
he would not advise British firms to open factories in 
Australia, unless they had no other hope of holding their 
market against Australian competition. Australian 
workers were “ much less independent ” to-day than they 
were a few years ago, when jobs were plentiful. Pro- 
ductivity was increasing. 


Extension to Poplar Technical College 


This morning, Mr. R. McKinnon Wood, chairman of 
the London County Council Education Committee, 
opened the new extension to Poplar Technical College— 
an extension which was started before the war, but which 
had to be re-planned and built anew following a direct 
hit from a flying bomb in 1944. Accommodation has 
been provided in the new building for a heat-treatment 
laboratory, a foundry, a motor-vehicle shop, electric and 
gas welding, together with an elementary engineering 
science laboratory, lecture rooms, drawing offices and 
an electrical installation room. The College provides 
full-time, part-time and evening courses in such sub- 
jects, inter alia, as marine engineering, mechanical engi- 
neering, combustion engineering, patternmaking and 
foundry practice. 
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Shell-moulding Patterns and Possibilities 


Impressions from the Congress of the American Foundrymen’s Society 


In a brief report in Jron Age on deliberations 
at the recent meeting of the American Foundrymen’s 
Society, in Chicago, it is stated that shell moulding 
is emerging from the strictly experimental stages, as 
evidenced by the many papers devoted to various 
phases of the subject. Many foundrymen are ex- 
ploring specific problems, including sands, resins, 
testing methods, testing standards, pattern problems, 
and difficulties encountered in pouring various 
metals. 

Materials 

While the jobbing foundryman still has doubts 
concerning the economic applications of shell 
moulds, the technical aspects are moving ahead 
rapidly. Indicative was a report by G. A. Conger, 
Cambria Foundry & Engineering Division, Stevens 
Manufacturing Company, Ebensburg, Pa., on the 
first meeting of the Shell-moulding Materials Test- 
ing Committee. The committee programme in- 
cludes:—(1) A reference sand; (2) cured-strength, 
hot and cold; (3) mixing procedure; (4) cured-per- 
meability; (5) cured-deflection, hot and cold; (6) 
sample preparation; and (7) hardness. Tentative 
standards for tensile evaluation are scheduled for 


publication shortly. The reference sand is already 
available. 


Aluminium and cast iron are the most common ° 


materials for shell-moulding patterns, Mr. Ray 
Olson, of Production Foundry & Pattern Company, 
Chicopee, Mass., reported. Generally, the material 
must stand repeated heating to about 330 deg. C. (600 
deg. F.). Pattern or patterns are arranged on plates 
so that cope and drag match with locators established 
on the plate surface. The locators create a corre- 
sponding condition on the joint face of the two 
halves of the completed shell mould. 


Aluminium Patterns 


Aluminium can be processed at a reasonable cost, 
and a well-cared-for aluminium pattern will produce 
5,000 or more shells. Aluminium plaster-cast plates 
are particularly adapted to irregular partings at the 
joint of the two shell-mould halves. 

In some cases, aluminium patterns can be replaced 
as often as three times without exceeding the initial 
cost of cast-iron patterns. Often, master patterns 
are of machined aluminium, which permits working 
to closer tolerances. In the use of aluminium pat- 
terns, however, care must be used when fastening 
screws or bolts connecting the pattern with the base- 
plate, since repeated heating and cooling can loosen 
the bolts. Coating the screws with a high-tempera- 
ture lubricant is a good idea, and will decrease heat- 
caused thread corrosion. 

Brass and bronze, or steel patterns, have also been 
used. Machined steel patterns have been used com- 
mercially, with considerable success for production 
runs of small parts. For long-wearing iron patterns 


that will take a high finish, a composition of C 3.10, 
Si 1.90, Mn 0.80, S 0.10 and P 0.10 per cent. has 
been good. This iron can be annealed at 820 deg. 
C. for 1 hr. for machinability. Stress-relieved iron 
plates, ground to 4-in. thickness, have produced ex- 
cellent results. 


Sequences in Manufacture 


In some cases, a wooden master pattern has been 
used with metal shrinkage or machining allowance 
included. From this, an aluminium master pattern 
is made. The master is mounted on a plate, and 
from this pattern shell moulds are produced. Shells 
are poured with the required pattern material, and 
the resultant castings are used as a pattern. 

Aluminium patterns are easily nicked, often when 
a shell sticks to the pattern and a shop mechanic 
uses a screwdriver to prise the shell from the pattern, 
Patterns should be stored carefully, upright and 
attached to the baseplate. 

O. C. Bueg, Arrow Pattern & Engineering Com- 
pany, Erie, Pa., divided shell-mould patternmaking 
into nine steps. The first step is to determine 
whether or not the part can be produced more 
cheaply by the shell-moulding process. Assuming 
shell moulding is economic, the proper alloy for the 
pattern must then be determined. Aluminium has 
advantages. Pressure-cast plates are suitable if pre- 
cautions are taken in construction of the master 
parting. Where flat partings are used, machined- 
and-mounted patterns are recommended, since often 
only one plate is necessary to produce the shell. 
For long production runs, cast iron offers greater 
pattern hardness. The cast-iron pattern also has a 
better heat-transfer value, and seems more adaptable 
to silicone release sprays. ; ‘ 

Pattern surfaces should be finished to a high polish. 
Thermal expansion should be considered when bolt- 
ing a pattern to an alloy backing plate. 


Gates and Risers 


Shell-mould gates and risers should generally be 
smaller than those needed in green-sand casting. This 
is particularly important in vertical pouring. 

Sand/resin retaining strips on the shell-mould pat- 
ternplates were also suggested, tapered for ease in 
ejecting the completed shell. Strips prevent the un- 
cured shell from falling away from the patternplate 
when the pattern is in the inverted position. For 
high-temperature use at high speeds, the pattern and 
baseplate should be of identical alloys. Gates on 
patterns should be separate, since several gating 
changes may be tried before the best arrangement is 
found. 


Casting Magnesium 
Casting of magnesium alloys in shell moulds was 


described by Nicholas Sheptak, Dow Chemical Com- 
pany. Because of the reactivity of magnesium alloys 
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in the molten state with silica sand, inhibitors were 
studied. Conventional green-sand casting of mag- 
nesium may employ boric acid, sulphur, glycol, and 
sometimes a flushing of the mould cavity with sul- 
phur-dioxide gas. 

In shell-moulding, the sulphur-dioxide flush did not 
seem particularly effective. Boric-acid additions to 
the sand/resin mix as an inhibitor had a weakening 
effect on the shell strength. 


BLOWN SHELL MOULDS 


- A “dark horse” at the American Foundry 
Association’s meeting was the D-process. Using 
oil in place of resin, Dietert Foundry Company, 
Detroit, and Archer Daniels Midland Company, of 
Minneapolis, have developed a new process which 
may give strong competition to shell moulding. 
The lower cost of oil-binder as compared with 
resins is a principal factor in development of the 
D-process. While no papers were scheduled on the 
topic, “corridor sessions” covered the subject 
thoroughly. 

The D-process utilizes an oil-binder prepared by 
the Archer Daniels Midland Company and 
eliminates the use of a shell-moulding machine, 
yet produces what is called a shell mould. 

Conventional foundry equipment is used to blow 
the sand/oil mix on to a “contour-drier.” The 
mould must be cured for upwards of half an hour, 
but is reported to give good mould strength and to 
be suitable for large shell-mould applications. 

A first requisite is a fine, dry core sand. Pre- 
liminary work indicates that either a bank sand 
or a washed and dried Ottawa-type sand may be 
employed. From 1 to 3 per cent. by weight of a 
= oleoresinous binder is added to perfectly dry 
sand. 


Contoured Drier 


The amount of binder depends upon the type 
and fineness of the dry sand used. Other sand 
additives may be incorporated in the mixture for 
elevated temperature properties; however, the 
fundamental formula of sand and oil cited above 
can be used by itself. After blending the binder and 
sand in normal equipment, the mixture is placed 
in the hopper of a conventional coreblowing 
machine and the shell mould is blown on a con- 
toured drier. This drier differs from the normal 
drier in that it is used to form the back of the 
shell mould as well as act as support for the mould 
itself. The drier is vented so that the sand can be 
adequately packed in it. 


No Backing Needed 


Normal blowing-machine pressures are used and 
no other special equipment is necessary. The 
blown shell mould and drier are placed in a con- 
ventional core-baking oven for curing. The time 
of curing is a function of the mass of sand in 
the core, its thickness, the type and grain-size of 
the sand, the amount of binder used, the weight 
and composition of the drier, and the load in the 
oven, 
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Temperatures as high as 330 deg. C. (600 deg. F.) 
may be used if the time cycle is adequately short. 
A half-inch shell baked on a drier about 1 in. thick 
should be thoroughly cured in about 40 min. at 
288 deg. C. (550 deg. F.) when 24 per cent. binder 
is used with fine, dry bank sand. 

Shells are clamped together and cast. No special 
backing material is necessary, since the thickness 
of the shell can be so adjusted to prevent the break- 
ing through of the shell by the molten metal. 


Experimental Procedure 
The following procedure may be used for testing 


‘the process: Place 975 lb. of dry, bank sand into 


a cleaned mixer, run the mixer a few seconds to 
distribute this fine sand over the base plate, then 
slowly add 25 lb. of liquid binder to the sand. 
Mix the binder with sand for a sufficient time to 
assure complete dispersal. No more than 10 min. 
should be necessary. 

Discharge the sand from the mixer and place 
it in the reservoir of the cleaned coreblowing 
machine. Place the drier plate on the machine 
table and blow shell moulds. Pattern surfaces must 
be properly cleaned with a solvent such as petrol. 
Remove the shell mould and drier from the machine 
and bake the mould in the drier. 


Precautions 


A few precautions to observe are: (a) the mixer 
should be as clean as possible, before and after 
discharge of mixed sand. Binder which clings to 
sides of the mixer must be mixed into the sand; 
(b) mixed sand can be stored in an open area 
without protection for approximately 24 hr. If 
longer storage time is necessary, a cloth dampened 
with fuel oil (not water) can be used as a covering; 
(c) the coreblowing machine lines must be free from 
water for best results, and (d) shell moulds should 
be blown in as rapid succession as possible, to 
prevent oxidation of a thin film of binder on the 
pattern surfaces. 

Advantages of the D-process compared to regular 
shell moulding are said to include: Thickness of a 
D-process shell can ‘be controlled by the contour 
of the drier, lessening danger of horizontal section 
breakthroughs when the shell is cast in a vertical 
position. Sand reinforcing ribs can be made 
integrally with the back of the shell. No special 
foundry equipment is needed.other than contoured 
driers. 


THE Engineering and Allied Employers’ National 
Federation has agreed to meet the Confederation of 
Shipbuilding and Engineering Unions for preliminary 
talks on July 21 to discuss the unions’ claim for a 15 
per cent. increase in wages. 


A NEW -COMPANY, John Dale (Canada), has been 
formed in Toronto by John Dale, Limited, manufac- 
turers of containers, non-ferrous tubes, and aluminium 
and light alloy castings, of London, N.11, and Modern 
Containers, a Canadian undertaking, to operate new 
plant for the manufacture of metal containers and 
plastic mouldings, etc. The plant is expected to be in 
production by the end of the year. 
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Pressure-cast Aluminium Pattern 
Equipment’ 


Discussion of the Paper by D. H. Potts 


Questions addressed to the Author at Birmingham and London meetings and his replies are recorded, 

mainly concerning intricate detail of the processes revealed. The whole substance of the Paper was 

exhaustively traversed, in considering such subjects as parting agents; alloys and their pre-treatment; 

plaster characteristics and mixing, costs, production times, pouring and feeding arrangements, baking, 
metal container and mould assembly and the various degrees of skill required. 


BIRMINGHAM BRANCH DISCUSSION 


Mr. WEAVER proposed a vote of thanks to Mr. 
Potts and said that the paper had been most interest- 
ing. He had, he said, had the advantage of listen- 
ing to the early part at Harrogate at the Brass- 
founders’ Productivity Conference, and he would 
like to take the opportunity to congratulate Mr. Potts 
on his work, and to thank him for coming from 
Chippenham to present his lecture. He would also 
like to endorse what Mr. Potts had said in regard 
to the company for whom he worked, in thanking 
them for the time they had allowed Mr. Potts for 
his experiments with this process. 

Mr. TIPPER said he had very much pleasure in 
seconding the vote of thanks, because not only had 
he had the opportunity of seeing Mr. Potts’s set-up, 
but he was sure that the foundry industry as a 
whole was very much indebted to him for putting 
so much effort into showing that the process could 
be a success. One or two visitors to the United 
States had come back and tried the matchplate pro- 
cess, but had failed to get successful results. Mr. 
Potts, on the other hand, had proved how simple 


the process was if certain fundamentals were adhered 
to. 


Plaster Industry Commended 

Mr. Potts, in acknowledging all the kind 
things which had been said, felt he could not let the 
evening go by without mentioning the full co- 
operation of members of the British plaster industry, 
who set about the task of finding suitable plasters 
for the process and made the whole thing possible. 
He felt that the foundry industry as a whole owed 
them a debt of gratitude. 

Mr. Lee asked how a single pattern was cast 
under pressure. 

Mr. Potts replied that a similar system to that 
described was followed. The single pattern was 
embedded in the plaster, and instead of placing a 
frame around, the mould was closed in and the metal 
allowed to flow into the single mould. If a number 
of loose patterns were required to put on machine- 
moulding plates, or for working “ loose,” then small 


*The Paper, both to the Birmingham and London branches 
of the Institute of British Foundrymen, was presented in two 
sections; the first substantially as printed in the Journat of 
July 31, 1952, and the second on June 11, 1953. Mr. Potts is 
omsorianre with the Westinghouse Brake & Signal Company, 

imited. 


individual moulds could be made and then connected 
up with a runner system, and afterwards split up. 

Mr. BLyTH said here, in Mr. Potts’s paper, was 
something really practical and constructive emanat- 
ing from a productivity team’s visit. He asked 
whether the Author had any experience of, or sug- 
gestions to make, as to the possibility of using this 
system of making run-offs, in metal other than 
aluminium. 

Mr. Ports said, providing that the melting tem- 
perature of the metal was not higher than that of 
aluminium, it could be used. He had tried one 
— job, by gravity pouring, but got only medium 
results. 


Production Details 


Mr. Marsu asked whether any alloy other than 
L33 had been tried, and also whether the 16 hrs. 
baking time mentioned was sufficient for any size 
or depth of mould. 

Mr. Potts said his firm had standardized on L33, 
but D.T.D.424 had been tried, with fair success. The 
baking process, he explained, was developed to meet 
their own works’ requirements, and the patterns 
concerned were relatively small. In America, some 
authorities said 12 hrs., and others a double treat- 
ment for this period. From personal experience, he 
said that, as the size increased, so the baking time 
should increase. 

Mr. WEAVER asked whether the plates originally 
shown at the Harrogate conference were in 
D.T.D.424 alloy, as he seemed to remember they 
were not so good as the ones now shown. He also 
asked whether the material was “ modified.” 

Mr. Potts replied that L33 was the alloy used 
after being de-gassed and “ modified.” 

Mr. TIPPER said that Mr. Potts had stressed the 
necessity for accurately weighing the water and 
plaster for the mixture, but not only should the tem- 
perature of the water be controlled, but also water 
from a dirty container should not be used. It was 
necessary, in order to obtain pressure feeding, for 
the runner to remain liquid until the whole of the 
casting had solidified, and that meant that the runner 
must be so dimensioned that it was the last to 
solidify. Finally, he asked Mr. Potts whether 
he had anything to say about chills on heavy sec- 
tions. 

Mr. Ports replied that they had not used chills, 
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but had used very small denseners, the heads of 
which were no bigger than a 4- or 6-in. nail, made of 
aluminium by the same plaster process, and pushed 
into the plaster at the heavy sections. 

Mr. WEAVER said he would like to have some in- 
dication of the cost of the process. 

Mr. Potts said that, as he was connected with a 
“tied” foundry, he was unable to give prices. The 
single-impression matchplate which he showed took 
44 hrs. from start to finish, but this time should be 
treated with caution, as they had a very enthusiastic 
operator. Another plate shown took 12 hrs. Ona 
production basis, on the single-sided faceplates, 
which were more complicated to make, the times on 
an average were approximately 20 to 25 hrs. for 
both plates, complete and ready for the foundry. His 
shop had only been on a production basis since 
December, 1952. 

Mr. TaFT at this point had to bring the discus- 
sion to a close because of time. He recorded the 
branch’s appreciation of Mr. Potts’s paper, and ex- 
pressed gratitude for all the work he had put into it. 
The information obtained was of great value to the 
industry he said. 


LONDON BRANCH DISCUSSION 


At the London branch meeting of British 
Foundrymen held in the Waldorf Hotel, Aldwych, 
Mr. Graham Bisset was in the chair and before pro- 
ceeding with the business of the meeting he referred 
to the passing of Queen Mary and asked the 
members present to stand in silence for a few 
moments in tribute to and respect for a very great 
lady. 

The chairman then went on to introduce Mr. 
D. H. Potts, the lecturer for the evening, who, he 
said, had been a member of the Brassfoundry 
Productivity Team which had visited America. The 
subject of matchplates was one in which he had 
taken a particular interest, and on which he had 
since spent a good deal of time in investigation. 
He understood the lecture was to be in two parts 
—the first dealt with experimental work in the 
foundry and was illustrated with slides. Then there 
would be a short discussion to be followed by 
further slides and examples of the more advanced 
work which had been done when a number of 
snags had been eliminated. Finally, the second 
section would form the subject of further discus- 
sion. Accompanying Mr. Potts was Mr. Hall, 
production engineer of the foundry who would 
answer any questions within his own province. 


PART I 


Mr. A. A. MATTHEWS opening the discussion on 
the first part of the Paper asked what was the weight 
of the plate described. 

Mr. Potts said he thought it might be about 
three pounds. He had not got the plate with him, 
but it was light enough for matchplate moulding 
by boys. 

Mr. WINNETT asked about the asbestos sheet 
‘separating the mould and metal container, and 
_wanted to know if it was the same size as the 
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bottom of the container or if a disc smaller than 
the container could be used? 

Mr. Potts said it only covered the area of the 
receiver. They were now working with a receiver 
6 in. dia. with a downgate of 2 in. dia., approxi- 
mately, and the asbestos had to cover the receiver 
comfortably. The disc was about 7s to { in. thick, 
varying according to the casting and the weight of 
metal to be placed on top of it. 

Mr. Day asked what material was used for the 
frame. 

Mr. Potts answered that the frame on the 
bottom half-mould was an ordinary mild steel 
frame. In America, one firm used a steel frame 
while another firm used a steel frame inside which 
an asbestos strip was pinned. This strip went all 
the way round and was slightly deeper than the 
frame itself. 


Parting Agents 

Mr. J. G. BAILES who had also visited the 
American firms making matchplates, had noted it 
had been found necessary to use a silicone release 
agent to make the joint, because nothing else was 
good enough. It would appear that the Westing- 
house Company’s foundrymen had something 
better and cheaper. Did the Author think that 
was so? Secondly, he would point out that they 
had found out something elementary, and yet the 
Americans had not found it, and that was by 
using a 4-in. nail and applying air pressure behind, 
they obtained a perfect release of the pattern. He 
congratulated Mr. Potts for finding two little points 
which were very good. 

Mr. Potts said as to silicone release agents, he 
had to confess to complete ignorance. In America, 
they visited two firms only who were operating the 
plaster casting process, and they were with those 
firms a matter of 2 or 3 hrs. only. The parting 
agent, they were told, was an insoluble oil. He 
had started off using machine oil and then had 
consulted the laboratory staff who suggested :— 
petroleum jelly, 1 part by weight, and kerosene, 
two parts by weight; this gave good results. Another 
mixture tried was, 6 oz. stearic acid, 3 oz. kerosene 
hot and 1/10th oz. of Aerocol, a wetting agent, 

Mr. Wizarp asked what was the nature of the 
plaster used. 

MR. Potts, before replying, asked the chairman 
if he was allowed to use the firm’s name? Having 
received permission, he went.on to say that to his 
knowledge there was only one plaster suitable in 
this country and it was made by the Gotham Com- 
pany, Limited, and marketed by the Harborough 
Construction Company, Limited, of Market 
Harborough, Leicestershire. 

Mr. RUTHERFORD asked whether there was any 
risk of the patternplate casting being spoiled by 
inclusions of asbestos arising from the puncturing 
of the asbestos diaphragm. 

Mr. Potts said he did not think so. What 
happened when they applied the air pressure was 
that the disc broke very much as would a piece 
of paper when one poked one’s finger through it. 
Occasionally there was a slight amount of the disc 
trapped in the metal, but this happened seldom. 
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Pouring Arrangements 

Mr. D. Morris asked, was it necessary to heat the 
air, warm the receiver, or to calculate the exact 
amount of metal. 

Mr. Potts said they worked with a warm mould 
and receiver. Such practice imparted a better finish 
to the casting. Founders should make certain that 
there was enough metal, for, with insufficient, air 
we be entrapped and a porous casting would 
result. 

Mr. Morris presumed that, if there was a quan- 
tity of excess metal, it would be joined to the 
pattern. 

Mr. Ports said if they had metal left in the re- 
ceiver, and he advocated this, they dug out part of 
the plaster top mould. The receiver was also lined 
with the same type of plaster as that used for the 
mould, and the bottom half of this lining was made 
separate from the top half so that it was quite simple 
to withdraw it from the receiver. 

Mr. A. R. ParKEs asked if any wetting agent was 
used in mixing the plaster. Also, could Mr. Potts 
say if the aluminium was slushy, or would be 
slushy at normal pressures, and that the air pressure 
helped to make it sufficiently fluid to run properly. 

Mr. Potts, in his reply, suggested that the plaster 
should be used as supplied by the British plaster 
industry and mixed as recommended. He knew 
nothing about plaster and all he could say was that 
the plaster as purchased did the job. The metal was 
at 610 deg. C. and was approaching the slushy state, 
but it had not quite got there. The air pressure was 
not used because the metal might be slushy, but to 
drive out any moisture vapour in the mould away 
from the face and to pack the metal into it and to 
impart the required finish. 

Mr. RODRIGUEZ asked, could an ordinary foot 
pump be used instead of pressure air line. 

Mr. Potts agreed it could; what was needed was 
merely 6 to 8 Ib. per sq. in. pressure and the ability 
to hold it until the metal had solidified. If they con- 
nected up an air pump with a small receiver coupled 
to the metal receiver, he thought it would be satis- 
factory. 


Alloy Base 

Mr. Mocurie asked why Mr. Potts had men- 
tioned L.S.2 aluminium alloy. 

Mr. Ports said he meant aluminium alloy L.33— 
L.M.6. In that connection he wondered himself 
whether he was using the best type of alloy. The 
Americans were using an alloy similar to our 
DTD.424, of which complete details were not avail- 
able, but he thought a better finish might result here 
with DTD.424, but he had not yet tried it out on a 
production basis. 

Mr. Harvey asked, had there been any trouble 
with sinking where thick sections were surrounded 
by thinner sections. 

Mr. Potts replied that the usual types of sink- 
ing were encountered. They overcame the trouble 
in two ways: (1) the section could be lightened out 
with a sand core—as had been shown—or (2) it could 
be lightened out with a plaster core, when making 
single-side plates. If that were insufficient, alumi- 
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nium denseners could be inserted into the plaster 
and the cooling rate equalized. The denseners them- 
selves were made by the same method, i.e., the plaster 
casting process. Dealing with a supplementary 
question on the denseners, Mr. Potts said they were 
not treated in any way, but an essential precaution 
was to see that they were dry. 


Baking Details 

Mr. J. P. P. Jones asked if, when Mr. Potts 
said that the plaster mould was stoved at 400 deg., 
he meant Fahrenheit or Centigrade and was 
the plaster mould taken straight up to 400 deg. 
or was this done by easy stages over a period of 
time. 

Mr. Potts replied the temperature was 400 deg. 
F., and he did not know whether the mould was 
put into an oven at 400 deg. or taken to that tem- 
perature by easy stages as this was in the hands of 
another executive. (Mr. Logan commented on this 
point at a later stage.) 

Mr. HARVEY, on the same subject, asked if, when 
the pattern was put into the oven, it was heated 
direct to 400 deg. F., or thereabouts, or was it taken 
up to that temperature in stages. 

Mr. Potts said the pattern he had shown was 
dried in an ordinary large mould-drying oven. He 
suggested the temperature should be brought up 
gradually, that is at 200 deg. F. to start with for 
two or three hours and then it should be taken 
up to 450 deg. F., and held there for approxi- 
mately 12 hrs. Having dried the mould, it should 
be used as soon as possible and not be left lying 
about because the plaster would absorb moisture 
again. 

"a. DayBELL asked whether the plaster was 
thoroughly dry—right through—after 12 hrs. 

Mr. Potts said a number of moulds broken up 
after casting they had found to be still damp, 
but the moisture was driven away from the cast- 
ing face to a depth of at least 1} in. 

Mr. Daysect further asked had gas holes been 
found just under the skin in any of the castings. 

Mr. Potts said “ Sometimes, after all, they were 
but foundrymen! ” There was a tendency for the 
metal, while holding it in the liquid state for 15 
to 20 minutes, to become a little crystalline, but 
the fact of the added air pressure gave a much 
better definition than when using a sand mould. 
One of the single-face plates exhibited was formed 
from a mahogany master pattern which had 
received two good coats of water-proof, clear 
varnish, and yet the wood graining was picked up by 
the casting. 

Referring to the gas holes, Mr. Bailes said he 
had seen many matchplates in America for which 
the mould had not been dried for 12 hrs. Four 
hours was nearer the time and any holes there 
might be were just soldered up. 

Mr. Potts said he had brought some matchplates 
which he would pass round after the talk. 


PART Il 


THE BRANCH PRESIDENT, opening the questions on 
the second portion of the lecture, said the lecture 
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was one of the most enjoyable he had ever 
listened to. 

Mr. Tasot asked if it was necessary to treat the 
plaster mould in any way to improve the finish 
of the casting or did they depend entirely on the 
plaster surface itself for the finish on the master 
pattern. 

Mr. Potts said the finish on the casting depended 
entirely on the quality of the master pattern. There 
was no finishing agent and nothing was added to 
the plaster mould. Metal was cast directly into the 
plaster mould and without any dressing. 


Renewable Sleeves 


Mr. RUTHERFORD questioned the use of a plaster 
lining for the metal receiver; presumably this would 
be damaged each time a casting was made. Could 
not this trouble be avoided by using a fresh lining 
of asbestos paper for each casting. 

Mr. Potts said they had worked with plaster. 
He had seen the process in operation by two firms 
in America and one used a receiver lined with 
plaster and the other was working with an asbestos 
sheet lining, but he considered the firm using the 
plaster sleeve were the better firm and they had 
followed their example. The plaster sleeve was in 
two parts, the bottom 6-in. portion, being detachable, 
could be taken out after each cast and a new one 
put in so that it was not necessary to re-line the 
whole of the receiver each time. 

Mr. MATTHEWS asked what time lag there was 
between the metal entering the receiver and its 
transfer to the mould. Seeing that the metal was 
poured at 610 deg. C., what would be the tempera- 
ture of the metal when it entered the mould. — 

Mr. Potts replied that if Mr. Matthews had the 
impression that he would have to be very quick in 
putting the cover on the receiver after the metal had 
been put into it, he was mistaken, because the metal 
would remain molten for at least 10 to 15 min. in 
the mould itself. He calculated that, before turning 
on the air, the metal was in the receiver about six 
seconds. 


Mould Assembly 


Mr. Harvey said he noticed on the plate two 
dowels; were they used as a location when making 
a pair of matchplates. 

Mr. Potts explained that the patternplate with 
pins in was a single-side plate only, and two plates 
were required to make a complete mould. To pick 
up the dowelling system for the moulding box, they 
initially used a machined plate on which were two 
loose dowells. On those dowels they slipped little 
bushes, which were then cast into the plaster mould. 
Into these bushes, subsequently, pegs were placed, 
which were cast into the plate. 

After casting a frame, a drilling jig was used to 
pick up the moulding-box pin-centres. In this 


frame, there were two holes for locating the dowel 

pins, one of which was elongated by zs in., and two 

bushed holes corresponding to the pin-centres of 

the moulding boxes. The frame was slipped over 

the two dowel pins, and the plate was drilled, using 
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the bushed holes asa drilling guide. 

Mr. Day asked if the L 33 alloy was treated in 
the normal way, before casting, and, secondly, he 
had received the impression that in the mould as 
assembled for casting there were two half plaster 
moulds between which there was a steel frame and 
on the top of that there was a metal plate and then 
the metal receiver above the whole. The asbestos 
disc came on top of the plaster and he assumed it 
was fitted into the plate. How was the whole held 
together. 

Mr. Potts re-showed his slide of the assembled 

mould to demonstrate the position of the asbestos 
sheet and said a depression was cut in the plaster, 
when it was in the semi-solid state, to accommodate 
the asbestos sheet. 
. In reply to the other part of Mr. Hall’s query, 
Mr. Potts said they treated the metal in exactly the 
same way as when producing pressure-tight pro- 
duction castings. 


Plaster Characteristics 


Mr. LoGaN said drying was indeed very im- 
portant, and the temperature as given by the 
lecturer, 400 to 420 deg. F., should not be exceeded. 
He would in fact suggest that the temperature 
should be kept to 400 deg. F. That was rather im- 
portant because of the necessity to control the 
shrinkage. For the sake of accuracy of record, the 
plaster was a high-grade, high-strength autoclave 
plaster based on gypsum, and considerable research 
had been carried on to develop it. This re- 
search was still proceeding and he did not think it 
could be regarded as having reached finality, par- 
ticularly as regards shrinkage characteristics. In this 
connection it was desirable to keep drying condi- 
tions identical for each half mould—so that the two 
halves would really match when dried. If one half 
plaster mould was heated too suddenly, or too 
quickly to a high temperature, it might shrink away 
from one end of the moulding box in such a manner 
that the two halves would not match closely. If 
the halves were dried carefully together, and slowly 
in the initial stages, that trouble would not arise. 

His other point concerned the metal casting 
temperature; there again he could confirm what the 
Author had said. It had to be remembered that 
plaster was an insulating material, and metal poured 
into a plaster mould took a long time to solidify. 
If the casting temperature of 610 deg. C. was ex- 
ceeded, all sorts of extraordinary troubles would 
occur. These could be avoided by maintaining a 
low casting temperature, and, as the lecturer had 
indicated, by lightening out the thicker sections with 
— where necessary in the pattern castings them- 
selves. 

Mr. RODRIGUEZ asked if the method had been 
tried out in part only, viz., with a good green-sand 
mould. 

MR. Potts said it might have been done, but his 
firm had not made the experiment. 

Mr. FEATHERSTONE asked were the men engaged 
on the work moulders or patternmakers? 

Mr. Potts said the men engaged on the actual 
making of the plaster moulds were patternmakers, 
whom they termed metal patternmakers. 
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Mr. WIzaRD said he was not clear as to why it 
was necessary to have the low pressure of 6 lb. 
per sq. in. on top of the metal in the container. 
Why would it not feed by gravity; there was quite 
a large mass of metal there. 

Mr. Potts said they started off by using ordinary 
gravity running but did not get the good definition 
that was possible by using pressures of 6 to 8 Ib. 
per sq. in. Increasing the pressure had shown that 
if = went too high it began to buckle the plaster 
mould. 


Degree of Skill Required 

Mr. Harvey asked if there was any trouble with 
contraction in the centre of the plate. Was it found 
that the frame more or less held the metal in the 
four corners and the centre broke away from the 
frame. Were the men engaged on that business 
in America patternmakers or were they semi- 
skilled only. In the Brassfoundry Report there 
appeared to be illustrated a large machine for hold- 
ing the boxes together, or at least some solid 
support. What was the reason for that: were the 
Americans casting at a higher pressure than here. 

Answering these points Mr. Potts said in 
America that process had been going on since 1934 
or 1935 and had developed considerably. Firms 
were now complete specialists in the process and 
handled patternmaking solely by that process. They 
appeared to have captured a fairly big market and 
their patternplates went from one to six feet in 
dimensions. The pressures used were from 3 to 
8 lb. per sq. in. In America he did not know 
what grade was employed, whether skilled or semi- 
skilled patternmakers. Regarding contraction 
around the outside of the frame, no trouble had 
been experienced on the outside edge of the plate 
itself, but occasionally shrinkage trouble had 
developed in the centre of the plate, when casting 
a large pattern. This could be overcome by lighten- 
ing out with a core or with denseners. In the firm’s 
limited experience they had not run into any 
insuperable difficulty in connection with contraction. 


Arrangement for Optimum Feeding 

Mr. Kipy asked if it was possible, on certain 
patterns, to so use the receiver that one got the 
feed over the heavy section, as was normally done 
in sand moulding to save shrinkage in the heavy 
section. 

Mr. Potts said, with their experimental casting 
machine, the receiver was fitted to the running 
system of the plate itself. 

Mr. Kivsy said he was thinking of a pattern, 
say, of a wheel eight or nine inches in diameter 
with a fairly heavy centre boss. 

Mr. Potts said he saw no reason why they 
should not run over the boss, but it would mean 
that the casting unit would have to be altered each 
time to do this. 

Mr. Kipy said that brought him to another 
point he wished to make. He was experimenting 
himself and was afraid he had not had the success 
he had been led to believe was possible. For 
the actual time taken in producing such moulds, 
he thought the time lags had not been taken into 
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account—there was delay in mixing the plaster, 
filling the mould and waiting for it to set. It 
was a satisfactory process if there was a long run 
of moulds, but with one or two only it became 
a very expensive job. In his experiments he had 
followed exactly the way described, but it took 
him two days to make one mould, or two and a 
half days making two moulds. They were now 
in the core stove and had been there for two or 
three days. He hoped to take them out and try 
them, but up to date he had spent almost three 
and a half days on those two moulds. 

Mr. Ports said he was sorry Mr. Kilby had been 
disappointed initially and suggested he would not 
get results the first time. His firm had started two 
years ago, and had actually waited nine months 
until he could get one man relieved of other duties, 
who had carried out the experimental work. Having 
tried out the system, they would not get really 
good results until the operators had been trained 
to handle the materials. 

Mr. Kizsy said the reason he had raised the 
point was that they had been told the plate took 
four hours to make, but the master pattern might 
take twenty hours or more, and if only one plate 
was required, it would cost much more than the 
members would expect. 

Mr. Potts said he had given a warning that 
the times quoted should be treated with some 
reservation. The man engaged by his firm was 
tremendously interested and was one of those who 
liked to work at piece-work speed. The actual 
times he was employed on those moulds were 
accurate, but he was doing a series of plates and 
while waiting for one mould to set, was making 
a second. 

Corroborative Evidence 


Mr. Levy said, as no doubt many members were 
aware, a specific purpose of his visit to the United 
States a year or so ago was to investigate the possi- 
bilities of pressure-cast patternplates, and he had 
seen the whole process. The question of time was 
most important. He also emphasized the quality of 
the plaster. In the States they had a natural gypsum, 
and he had been informed on good authority that, 
definitely, there was admixture of asbestos used with 
it. It might be that British plaster was all the better 
for not having asbestos in it, and he had to admit 
that Mr. Potts’s plates (exhibited) were very much 
superior in finish to a good many that he had seen 
in America, and particularly as far as the large-size 
plates were concerned. 

On the whole, he thought plaster casting of pat- 
ternplates should not be rushed; a little discretion and 
experimental work on the part of the individuals 
would get its reward. The pressure used by the 
Americans was generally not much more than three 
to five pounds, lower even than that Mr. Potts was 
using, and from the size of the asbestos baffle (used 
in the bottom of the container) he would say that the 
higher pressure was due to the greater thickness of 
the sheet employed here. 

The BRANCH PRESIDENT (Mr. D. Graham Bisset) 
said it was necessary to keep a sense of propor- 
tion; neither Mr. Potts nor anyone else would ask - 
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a foundryman to make a patternplate for a “ one- 
off” casting. Mr. Potts was thinking of production 
plates which required quality and accuracy with most 
present-day methods of moulding, and he thought 
the process should be viewed from that angle. Mem- 
bers should not confuse the one- or two-off job with 
perhaps 500 or 1,000 off, which were quite a dif- 
ferent matter. 

Mr. Moore asked, when blowing the pattern out 
of the plaster, if any kind of a pressure fitting or 
nozzle was used. 

Mr. Potts said they had a nozzle fitted to the 
end of the air line sufficiently small to go into the 
hole that the nail had formed. It was just an ordi- 
nary brass cock drawn out to the size of the hole. 
They pushed it down and turned on the air and the 
pattern was released. 


Production Times 

Mr. Harvey confirmed Mr. Potts’s times of manu- 
facture, especially on jobs where there was a rather 
large pattern on a small plate, say 12 by 12 in. or 
14 by 12. His times were, in his opinion, in the right 
region of about 6 hrs. for making -the plate. | 

Mr. PIERCE said he had been amazed by the times 
given for making such plates. He had seen and had 
been personally responsible for some very intricate 
matchplates and had seen them made very quickly, 
but he could not reconcile the making of the job 
shown in 8 hrs., where they had to make the pattern 
also of plaster. He wondered if a mistake had been 
made, and the speaker really meant to include the 
time for making the pattern as well as the metal 
patternplate. 

Mr. Potts said with regard to times, he might 
have misled members slightly. The centre plate on 
the slide shown* had six individual aluminium pat- 
terns mounted on a cast-iron plate. The time given 
of 4 hrs. was for making those individual patterns 
only. All the other times quoted were from receipt 
of the master patterns to delivery of the completed 
plate to the foundry, excluding stoving time. 


Appreciation 

Mr. BAILEs thought there was a general inference 
from the paper which was of some interest. As a 
nation we were noted for our skill in under-state- 
ment. In the lecture members had been told of 
something good which had been picked up from 
abroad but, what was of more importance, the good 
idea had been accepted, used, and improved upon. 
Mr. Potts was to be highly congratulated on the ex- 
cellent development work he had put in. 

Mr. Levy, in proposing a vote of thanks, said he 
was in a somewhat unique position to appreciate the 
enormous amount of work that Mr. Potts must 
have put in, not only in the production of his plates, 
but in the presentation of the Paper in a lucid 
manner. Having seen the kind of patternplates that 
the Americans were turning out and compared them 
with the high-quality plates that Mr. Potts had pro- 
duced, it was evident that he had made some 


*JournaL July 31, 1952, p. 124, Fig. 21. 
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advances on the American system, and he presumed 
that those advances were a combined effort—result- 
ing from the skill of his operatives and the excellence 
of materials and the methods which had been em- 
ployed. 

Essentially, the whole system was much the same 
as that which he had seen operating in the States, but 
in practice—and, as practical men, that was mem- 
bers’ chief interest—Mr. Potts’s results were in- 
finitely better. If any members were considering 
trying the system out, he would say, “ Don’t try 
to run before you can crawl.” Apart from that he 
could only thank Mr. Potts for his efforts and for 
the exceedingly interesting paper. 

Mr. WIZARD, seconding, said a great number of 
points came to mind when speaking of matchplates, 
but there had been an excellent discussion, and what 
they had been told was quite simple, direct and 
extremely clear. The only thing that some members 
were puzzled about was whether they could make 
matchplates. It usually took eight or nine hours, 
and they were never very satisfactory. Those 
founders who had not got air pressure available 
might investigate a little further to see if it could 
be done by gravity casting. He thought the London 
branch were to be congratulated on securing such 
an excellent and practical Paper. There was one 
thing he had not heard mentioned, and it concerned 
the handling of plaster. There was a snag that, if 
plaster was mixed too much and overworked, it be- 
came useless. 

The vote of thanks was carried by a hearty round 
of applause. 


Plate-lifting Clamp 


The plate-lifting clamp shown above is made by 
Chamberlain Industries, Limited, Staffa Works, Ley- 
ton, London, E.10, and appears to be useful for foun- 
dries handling plate castings, though the description 
accompanying the illustration refers to steel plates. 
It is made in two sizes, the smaller of which will carry 
a ton. 
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Survey of the Shell-moulding Method of 


Casting Production’ 
By Bernard N. Ames 


(Continued from page 59) 


Effect of Shell Thickness 


To investigate the effect of shell thickness, wedge 
moulds were prepared in thicknesses of +5 in., + in., 
4 in. and 7% in. Two moulds of each thickness were 
clamped and bedded in medium steel shot, with 24 
in. of backing. These were cast from a 5 per cent. 
silicon/aluminium alloy at 1,250 deg. F., (675) in gun- 
metal bronze at 2,050 deg. F., (1,120) grey iron at 
2,720 deg. F., (1,510) and Navy class “B” steel at 
2,950 deg. F. (1,620 deg. C.). Two green-sand con- 
trol plates were cast with each series. As in the 
back-up test series, } in. thin slices were taken from 
the wedges, longitudinally, at 2 in. from the side 


* Official Exchange Paper from the American Foundrymen’s 
Society presented to the Annual Conference of the Institute of 
British _Foundrymen and published with permission of the U.S. 
Navy Department. The Author is supervising physical metal- 
lurgist, Material Laboratory, New York Naval Shipyard. The 
opinions or assertions contained herein are those of the Author, 
and are not to be construed as official, or necessarily reflecting 
the views of the Navy Department. 


(a) Control; (b) +s-in. Shell; (c) 3-in. Shell; (d) 3-in. Shell; 
Shell. 


Fic. 26 ---X-ray Photographs of Thin Slices to show 
the Effect of varying Shell Thickness on the 
Soundness of Shell-cast “‘G” Bronze Test Plates. 


opposite the gate for X-ray inspection while the 
adjacent slices were macroetched, in the case of 
gunmetal bronze and aluminium-alloy specimens. 

No appreciable differences in soundness between 
castings of varying shell-mould thickness were 
found on examination of the aluminium macros and 
radiographs although the mean grain size of the 
sand-cast control was slightly smaller. Radiographs 
of the bronze specimens, Fig. 26. did not 
indicate any appreciable sensitivity to shell thickness 
from the standpoint of internal unsoundness. The 
macrographs as shown in Fig. 27 showed the skin 
chill condition on the green-sand control and the 
usual lack of skin chill in the shell-mould castings. 
A definite trend toward larger grain size as the thick- 
ness of the shell is increased can be noted. This is 
indicative again of the insulating effect of shell 
moulds. 


The shell-cast grey-iron slices exhibited light 


(a) Control; (b) ys-in. Shell; (c) 3-in. Shell; (d) 4-in. Shell; 
© Shell. 


Fic. 27.—Effect of varying Mould Thickness on the 
ee of Shell-cast “G” Bronze Test 
lates. 


(a) 
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(a) Control: (b) Shell; (c) 4-in. Shell; (d) 4-in. Shell; 


(e) Shell. 


Fic. 28.—X-ray Photographs of Thin Slices to show 
the Effect of varying Shell Thickness on the 
sequen of Shell-cast Class “B” Steel Test 

ates. 


shrinkage at the sinkhead wedge junction, with a 
slightly heavier shrinkage condition on the } in. and 
ve-in. shell slices than on the two heavier shell 
specimens. The controls showed least shrinkage, 
possibly due to a slight gas porosity condition, but 
had rougher surfaces. 

Overall X-ray radiography on the steel wedge 
plates demonstrated that the green-sand controls 
were inferior from the standpoint of surface finish, 
although all castings possessed a certain amount of 
shrinkage due to gating design. Thin slice radio- 
graphs, Fig. 28, showed the shrinkage in the casting 
to be slightly less extensive in the 7;-in. shell with 
little difference in gas porosity between any of the 
shells and green-sand control. 


Effect of Curing Time 


To investigate the effect of this variable on macro- 
structure and internal unsoundness, a number of 
wedge-plate moulds were made following standard 
procedures, except that curing time at 600 deg. F. 
(310 deg. C.) was varied from 4 min. to 24 min. 
Two moulds in each cure-time group were clamped, 
bedded in 24 in. of steel shot, and poured in gun 
metal bronze at 2,050 deg. F., (1,120 deg. C.) to- 
gether with two green-sand control plates. The 
castings were sectioned in the usual manner, a 4-in. 
slice being taken 2 in. from the end opposite the 
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(a) Green-sand; (b) Silica Shell; (c) Zircon Shell. 
Fic. 29.—Effect of varying Base Sand on the Macro- 
structure of Shell-cast Al-alloy (No. 43) Test Plates. 


(a) Green-sand; (b) Silica Shell; (c) Zircon Shell. 
Fic. 30.—Effect of varying Base Sand on the Macro- 
structure of Shell-cast “‘G” Bronze Test Plates. 


(a) Green-sand; (b) Silica Shell; (c) Zircon Shell. 
Fic. 31.—X-ray Photographs of Thin Slices to show 


the Effect of varying Base Sand on the Soundness 
of Grey-iron Test Plates. 
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gate, with the adjoining slice etched for macro- 
examination. No significant differences in the de- 
gree of internal unsoundness were noted in either 
the macrostructure or radiographs. 


Effect of Base Sand 


To determine the effect of a substitute sand grain 
such as zircon sand (a considerably denser material 
of higher heat conductivity), a number of }-in. shell 
wedge moulds were prepared. One set contained a 
normal silica sand mix; the other a fine (about 
140 A.F.S.) zircon sand, in the proper proportion 
(4.5 per cent. by weight) to maintain the normal 
sand-to-resin volume relationship. Eight moulds 
of each type were clamped, and bedded in steel 
shot, 2} in. all round, together with eight green- 
sand control plate moulds. Two of each were cast 
in a 5 per cent. silicon-aluminium alloy at 1,250 
deg. F. (675 deg. C.) gunmetal bronze at 2,050 
deg. F. (1,120 deg. C.) grey iron at 2,740 deg. F. 
(1,505 deg. C.) and class “ B” steel at 2,950 deg. 
F. (1,620 deg. C.). Macro and thin slice X-ray 
specimens were taken in the usual way. 

The photomacrographs of the aluminium slices, 
Fig. 29, showed a finer grain-size in the zircon- 
cast specimen, indicative of a more rapid rate of 
solidification. Positive prints of radiographs of thin 
slices showed equivalent microporosity in green- 
sand and silica-shell cast slices, with somewhat less 
microporosity in the zircon specimen. Overall 
X-ray radiography on the aluminium wedge plates 
confirmed this condition. 

In the bronze plates, a finer grain-size was 
evidenced by the specimens cast in a zircon shell 
as compared with those cast in green-sand or silica 
shells (Fig. 30). Radiographs of the grey iron speci- 
mens showed an area of shrinkage at the sinkhead- 
plate junction of the sand-cast plate, with less 
shrinkage in the silica shell specimen and practically 
none in the zircon shell slices (Fig. 31). The 
exographs of the class “B” steel slices cast in 
silica and zircon shell moulds did not exhibit any 
appreciable differences. 


Comparison of Mechanical Properties 


Duplicate heats were run to determine the 
optimum pouring temperature for shell-cast 5 per 
cent. silicon-aluminium alloys and to secure com- 
parisons of elongations and ultimate strengths 
between shell-cast and green-sand bars at various 
pouring temperatures. For these heats, the as-cast 
0.505 in. double tensile bar design was used as 
shown in Fig. 32, the plastic-bonded shells being 
moulded with a 10 by 12 in. plate and pattern, 
and the green-sand counterparts being made in 
No. 0 naturally-bonded Albany sand with a wood 
pattern of similar design and dimensions. In each 
heat, two shell moulds and two green-sand moulded 
tensile coupons, were poured off at each of the 
following pouring temperatures—1,350, 1,300, 1,250 
and 1,200 deg. F. (730, 700, 680 and 650 deg. C.). 
In addition, two shell-mould wedge plates and two 
green-sand control plates were poured off at each 
temperature. All shell moulds were bedded with 
a 2 in. thickness of steel shot. 
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Fic. 32.—Shell-moulded Aluminium-alloy Test-bar 
(43 Alloy), As-cast. 


The graphed results are shown in Fig. 33. It 
was observed that at the higher and optimum pour- 
ing temperatures, the overall properties were slightly 
superior for the shell-cast specimens. Radiographs 
of thin slices taken from the wedge specimens 
indicated a tendency for a greater degree of internal 
soundness in the shell-cast specimens. It is believed 
that the superior properties of shell-cast bars at 
the temperatures noted are due to the improved 
aaa exhibited in the fractures of the tensile 

ars. 

For similarly testing the tin-bronze tensile bars, 
the pattern equipment used was a double bottom- 
gated test-coupon pattern mounted .on a 14 by 
18 in. plate (Fig. 6) for shell moulding and a wooden 
counterpart mounted on a follow-board for green- 
sand moulding. Two types of tensile bar inserts 


were used for each pattern, one a pair of bars 
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Fic. 33.—Mechanical Properties v. Pouring Tempera- 
ture of Aluminium-alloy Shell-cast and Green- 
sand-cast Tensile Bars. 
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Pouring Tempercture °F 


Fic. 34.—Mechanical Properties v. Pouring Tempera- 
ture of Navy “M” Bronze, As-cast Gauge Shell 
and Green-sand-cast Tensile Bars. 


of standard oversize gauge diameter requiring 
machining to finish to 0.505 in. gauge diameter, 
and the second pair calculated to cast to approxi- 
mately 0.505 in. gauge diameter. The purpose of 
this latter set was to secure additional data relative 
to the skin chill effect, or lack of skin chill, on com- 
parative mechanical properties of shell-cast bars. 

Four Navy “ M ” or valve bronze heats were run 
in this series, consisting of two duplicate heats 
for each type of tensile bar insert used. In each 
heat, shell moulds bedded in steel shot and five 
green-sand moulded counterparts were cast, one 
of each for the following temperatures: 2,150, 2,100, 
2,050, 2,000 and 1,950 deg. F. (1,175, 1,150, 1,120 
and 1,090 deg. C.). 

The graphed results (Fig. 34) for the as-cast 
0.505 in. tensile bar inserts showed higher ultimate 
strengths and elongations at virtually all pouring 
temperatures for the shell-cast specimens, but lower 
yield strengths. On the machined bar series (Fig. 
35) the average values followed the same pattern, 
with higher ultimate strengths and elongations and 
lower yield strengths throughout the range. 

The green-sand test-specimens generally exhibited 
a greater amount of dross and gas porosity than 
the shell-cast specimens. The lower yield strengths 
of the shell-cast test bars as compared with green- 
sand bars may be due to the slower cooling rate 
and lack of skin chill exhibited by the shell-moulded 
test bars. 

In summary, development data and production 
experience indicate that shell-moulded castings in 
the ferrous and non-ferrous alloys can develop 
mechanical properties and internal soundness, at 


Pouring Temperature °F 


Fic. 35.—Mechanical Properties v. Pouring Tempera- 
ture, for Navy “M” Bronze, Machined Gauge 
Shell and Green-sand-cast Tensile Bars. 


least equal to, if not superior to, green-sand castings. 
The trend toward greater internal soundness and 
high mechanical properties in the shell-moulded 
castings can be attributed to cleaner metal with 
less gas inclusions and dross. This is probably a 
function of a consistently clean mould with good 
permeability and venting capacity. 


APPLICATIONS AND ECONOMICS 


The shell-moulding process is currently being 
utilized on a variety of parts predominantly in the 
ferrous alloys (grey, malleable and spheroidal iron). 
(he applications which may be suitable are closely 
related to the economics of the process as compared 
with conventional practice. From an overall point 
of view every casting design is not suited for the 
shell-moulding process. Tooling costs are still 
relatively high, and hence, the necessary volume 
is a basic requirement. Secdndly, the design of the 
casting must lend itself to a suitable parting and 
gating arrangement. Thirdly, and possibly the most 
important factor, will be the degree of saving that 
can be effected in the cleaning room and machine 
shop since the greatest economies will generally be 
effected in these departments. No general rule for 
a cost comparison with sand castings can be derived. 
Each casting must be examined on its own merits. 
Other considerations, however, which may be 


factors in considering the utilization of the shell 
process as a production technique, involve the con- 
servation of material normally removed during 
machining operations or in parts produced in an 
alloy that is difficult to machine or in a significant 
In the first case, 


decrease in foundry rejections. 
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if a large amount of material be removed in 
machining, or in the second case if machining costs 
be high, it may be advisable to consider shell mould- 
ing as an alternative and possibly more economical 
method of manufacture. 

At the present stage of development, shell mould- 
ing is particularly suited to the production of cast- 
ings in aluminium alloys, certain bronzes and 
brasses, high conductivity copper, malleable, grey 
and ductile iron and stainless steels. In the pro- 
duction of medium carbon steels careful control 
of investment formulations and processing and in 
the proper conditioning of the molten metal are 
necessary if pinholing difficulties are to be avoided. 
In the case of small tin bronze or aluminium cast- 
ings, as indicated previously, which have been 
“treed” as in the investment-casting process and 
poured vertically, some difficulty has been 
experienced in penetration and “ burning in” on 
the castings in the lower part of the mould. 

The following applications for shell-moulded cast- 
ings being produced on a production basis have 
been reported :** 

(a) Automotive castings in grey iron such as 
governor bodies and bushings for automatic 
drives, exhaust valves in alloy steel, camshafts, 
rocker arms and crankshafts. 

(b) Agricultiral castings such as rocker-arm 
brackets, pinion-bearing cages, crankshaft 
pulleys, exhaust-pipe flanges and brake drums. 

(c) Valve bodies, bonnets and pipe fittings 
such as tees and L-s in stainless steel and 
bronze. 

(d) Ordnance parts in magnesium, aluminium, 
ductile and malleable iron. 

(e) High-conductivity copper castings. 


in addition to the above many miscellaneous \/ 


castings are currently being evaluated for aircraft 
or general machinery utilization. At the shipyard 
foundry with which the Author is associated many 
different applications have been explored in the 
laboratory and a production unit on a jobbing basis 
has been in operation for several years. The opera- 
tion of this. shell-moulding unit, previously 
illustrated, which has been operated on a very 
simple, manual basis, has established the fact that 
considerable economies can be derived by the 
utilization of this process on a jobbing basis, pro- 
vided the proper casting application is selected. 
The determination of the feasibility of the process 


Fic. 36.—Impeller Patternplate, 10 by 12 in. 


FOUNDRY TRADE JOURNAL 


Fic. 37.—Patternplates for a Mounting Panel, 
14 by 18 in. 


on a particular casting design can be accomplished 
quite economically and quickly. A wooden dump- 
box or a hand-charging device, an oven which is 
capable of attaining a minimum temperature of 
500 deg. F. (260 deg. C.) and an aluminium match 
plate or a steel plate with a rough mounted pattern 
is all that is required. On occasion to explore 
certain applications rough sand castings in bronze 
have been hand-tooled and mounted. This is 
illustrated in Fig. 36. On this impeller casting 
which was subsequently cast in several alloys to 
determine the practicability of manufacturing 
similar parts a slight backdraft condition existed 
on several vanes which were w* of an inch thick 
at the tip. However, suitable shells and castings 
in aluminium alloys and grey iron were obtained 
by this technique. 

The first production shell-moulding job which 
was assumed by the New York Naval Shipyard 
centred around several fire-control instrument com- 
ponents in a 5 per cent. silicon/aluminium alloy. 
The original design specified sheet-metal fabrica- 
tion but long-term delivery quotations necessitated 
a study of shell-moulding possibilities. Shell mould- 
ing as a manufacturing technique was finally 
decided upon due to the expected savings in the 
machining of gasket grooves of certain castings, 
superior surface finishes which were expected to 
reduce surface preparation for final painting and 


Fic. 38.—Portable Muller for Resin/Sand Mixtures. 
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Fic. 39.—Mounting Panel Mould, Cope and Drag. 


the limited machine-tool facilities available at that 
time. Quantities for each item ranged from 1,300 
to 4,000 pieces. The larger and more critical cast- 
ings involved were:—(a) A cover casting; (b) a 
mounting panel, and (c) a motor mounting bracket. 
The plate equipment for the cover and mounting 
panel castings, was of alloy cast iron, while the 
patterns were of machined medium carbon steel, 
with aluminium runners in some instances. The 
plate and pattern for the motor bracket casting were 
of aluminium alloy throughout. All plates 
incorporated button-head, spring-return stripping 
pins for mould ejection and small tapered buttons, 
for bolting mould halves together. 

The pattern equipment for the mounting panel 
casting is illustrated in Fig. 37. The pattern is 
bottom-gated, with three ingates, 14 times the 
area of the runner bar, while three small 
“risers” hold the top rim-section. A dry-sand 
pouring cup was set in a print at the top of the 
downgate. Metal shrinkage was provided on the 
pattern as in normal sand practice, i.e., *% in. per ft. 
The maximum casting tolerance specified was 
+ 0.010 in. on a 13.75 in. length and 8.875 in. 
width of the casting, and + 0.005 in. on the depth 
and width of the gasket groove. The average 
tolerance on all other dimensions, including bore 
co. was + 0.010 in. The pouring weight was 


The cover casting, shown previously in Fig. 13, 
presented an additional problem in that the only 
available patternplate size 14 in. by 18 in. could 
not accommodate a bottom gating arrangement 
which was considered desirable at that time. Con- 
sequently, it was necessary to gate on the flat, 
introducing the metal through three ingates. 
Here again, lack of head necessitated the use of 
a pouring cup. Casting tolerances on this 12.500 in. 
long and 9.876 in. wide cover were of approxi- 
mately the same order as the mounting panel. The 
poured weight was 6.6 lb. The motor bracket 
pattern, Fig. 7, was gang-gated, six to a mould. 
Difficulties in securing smooth surfaces on the lower 
castings on the “tree ” with this gating arrangement 
necessitated a gating change. A print was located 
in the centre of the runner to receive a dry-sand 
pouring cup, and the mould was poured flat, with- 
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Fic. 40.—Ordnance Cover Mould, Cope and Drag. 


out shot backing. The poured weight was 6 lb. 
On this casting, tolerances varied from + 0.005 to 
+ 0.010 in. with no draft permitted on the motor 
mounting surface. 

A portable muller mixer shown in Fig. 38, was 
utilized for mixing the resin/sand mixture. 150 
A.F.S. silica sand of 5 screen distribution with 7 
per cent. resin was generally used. The’ dwell and 
cure cycles were as follow: — 

(a) Covers: 

Dwell temperature range: 300 to 450 deg. F. 
(150 to 185 deg. C.) (a resin with wide setting 
latitude used). 

Dwell time range: 10 to 15 sec. depending 
on plate temperature. 

Cure temperature: 600 deg. F. (315 deg. C.). 

Cure time: 50 to 60 sec. depending on plate 
temperature at dwell. 

Average mould thickness: 7% to + in. 

(b) Motor Bracket Mounting Panel: 

Dwell temperature range: 370 to 450 deg. F. 
(180 to 185 deg. C.). 

Dwell time range: 12 to 15 sec., depending 
on temperature. 

Cure temperature: 600 deg. F. (315 deg. C.). 

Cure time: 60 sec. 

Average mould thickness: 7 to 4 in. 

After the shell mould was stripped free, it was 
placed face down on levelling boards, and weighted 
with bags of shot to minimize distortion or handling 
deformation while hot. An elapsed time of 30 
to 60 sec. was generally sufficient to eliminate any 
thermoplastic tendencies in the shell mould. 
Following stripping, the patternplate was run 
through as many cycles as the heat head permitted, 
which generally averaged three to five moulds, 
depending on the resins employed. When one half 
pattern had cooled past the usable range, it was 
placed in the oven for reheating, and the other 
pattern half used until that too required reheating. 
Stripped and cooled shells were stored, vertically 
in portable racks until ready for assembly. Typical 
mounting panel and cover moulds are shown in 
Figs. 39 and 40, respectively. Due to the close 
tolerances required, moulds were assembled with 
machine screws and speed nuts, Fig. 14; driven 
with a torque-controlled electric nut runner. This 
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Fic. 41.—Mounting Panel (approx. 12 by 94 in.) As-cast. 


manner of assembly while holding dimensional 
tolerances and reproducibility to the most favour- 
able degree, is time consuming and expensive. 
Before assembly, moulds were given a routine 
inspection for quality. Few defects were 
encountered. However, the defective moulds 
encountered usually were rejected due to thin spots, 
chipping or porous areas on vertical surfaces. The 
use of a quick-setting core paste, applied by bulb 
in a thin bead around the mould cavities, reduced 
assembly time appreciably, and promoted a strong 
joint. However, the application required extreme 
care; the paste, if placed any closer to the mould 
cavities than 4 in. resulted in casting blows. In 
addition, the bond line thickness generally 
influenced the casting dimensions. 

For bedding, the mounting panels were placed 
vertically in the double compartment bedding boxes, 
three to each compartment, and a No. 660 steel 
shot valved into, around, and over the moulds, 
with a hose arrangement leading from the loading 
tank. Dry-sand pouring cups were dropped into 
the downgate print to provide a suitable head. The 
cover moulds were bedded in on the flat in a 
similar manner with a dry-sand pouring cup 
attached, save that only one mould per box could 
be bedded. The motor brackets were poured-off 
without shot backing since the light sections made 
additional mould support unnecessary. 

Mounting panels, covers and motor brackets were 
poured from 1,350 deg. F. (730 deg. C.) or lower, 


Fic. 43.—Staging Clamp Patternplate. 


three to a ladle. The pouring was done as close 
to the cup as possible, to minimize drop, and it was 
found necessary to control pouring temperatures 
very closely in order to minimize shrinkage. The 
moulds collapsed readily on breakout, displaying 
carbonization in the mould section area immediately 
at and bordering the casting cavity, with the remain- 
ing portions apparently unaffected. In all instances, 
castings broke out cleanly, with no adhering sand. 
No sandblasting or other surface cleaning was 
required at any time. Finning was practically non- 
existent. 

Dimensional tolerances in all critical areas were 
held satisfactorily. Control castings from each heat 
were radiographed and found to be free from 
objectionable internal shrinkage and gas porosity. 
Rejects in the mounting panel casting were fairly 
low, actually 24 plate castings being rejected of a 
total of 1,005 manufactured due to casting defects 
or dimensional inaccuracies. The cover castings 
were susceptible to shrinkage at the hinges and lift- 
ing lugs. This defect was reduced in severity by 
close control of pouring temperature. This 
particular casting was sensitive to the type of resin 
employed; stiff, high-tensile moulds causing mould 
failure on pour-off. Typical panel, cover and motor 
bracket castings are illustrated in Figs. 41, 13, 
and 42. 

Another class of castings currently in production 
are spheriodal-iron clamps used in securing staging 
around ship hulls. All patterns were made in an 
aluminium alloy, as a weight-saving feature. The 


Fic. 42. —(left) Ord- 
nance Motor Bracket 
Castings, As-cast. 


Fic. 44.—{right) Stag- 
ing Clamp Castings, 
As-cast. 
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Fic. 45.—Half-mould for Staging Clamp Castings. 


master patterns and castings for one of these clamp 
designs are shown in Figs. 43 and 44. It will be 
noted that the pattern is of the reversible-mould 
type, and that four castings of two designs are 
cast in each mould. The gating and heading was 
typical for ductile cast iron, incorporating heavily 
choked runners and ingates, together with skim 
bobs, and substantial risers, notched for easy 
removal by flogging. Moulding mixtures and 
cycles were similar to those employed on the 
aluminium castings described previously. Moulds 
were generally pasted together and bedded vertically, 
several to each box, using air vibrators to secure 
maximum compression of the shot during the 
bedding operation. A typical mould half is shown 
in Fig. 45. The castings produced were excep- 
tionally smooth and required no further machining 
operations. 

An example can be quoted of shell moulding 
in a 0.45 per cent. carbon steel where improved 
yield and the elimination of certain machining 
operations justified the use of the method even 
though very close tolerances and high surface finish 
were not particularly important. The master pattern, 
mould and core were shown previously in Figs. 
10, 11, and 12. 

The investment formula utilized on this job was 
varied somewhat from that previously described, 


Fic. 46.—(left) 
Aluminium 
Bom b- 
chocks, As- 
cast. 


Fic. 48.— 
(right) Tur- 
bine - blade 
Mould, Cope 
and Drag. 
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Fic. 47.—Turbine-blade Patternplates. 


in order to combat the increased penetration and 
washing characteristics of medium carbon steel, 
The formulation generally employed for medium 
carbon steels, consisted of :—A.F.S. 230 sand (rela- 
tively high clay), 82.0 per cent; silica or zircon flour, 
375 mesh, 7.5 per cent.; phenol-formaldehyde resin, 
10.5 per cent. 

It was found necessary to lengthen the dwell 
period for investments of this type to 25 to 30 sec., 
at 350 to 450 deg. F. (175 to 230 deg. C.) plate 
temperature to secure 4} in. thick moulds. The 
curing time was not affected and averaged 60 sec. 
in the strip heater. The moulds were charac- 
terized by velvety, close-grained surfaces, firm 
edges, and good strengths. The moulds were bedded 
horizontally in steel shot, vibrated, and poured 


off in the temperature range of 2,900 to 3,000 deg. 


F. (1,590 to 1,650 deg. C.). Very little sand 
adherance to these castings was experienced in com- 
parison with sand castings, and the resultant surface 
finishes were superior to sand castings, although not 
approaching the surfaces obtained in the non- 
ferrous, or grey-iron alloys. 

Another shell-moulding casting application in an 
aluminium alloy is illustrated in Fig. 46. In this 
bomb chock casting, considerable machining time 
was eliminated. Still another application, steam 
turbine blades, currently under development for 
manufacture by the shell-moulding process, is 
illustrated in Figs. 47, 48, and 49. These blades 
are cast in a 410 stainless-steel alloy and poured 
horizontally. The gating arrangement shown 
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yielded X-ray sound blades. On the basis of the 
development work accomplished to date, it is 
believed practical and economical to cast 410 stain- 
less turbine blades of the size indicated and to 
finish to plan dimensions by an automatic grind- 
ing and machining operation. A light belt sanding 
as practised in the investment-casting field is 
sufficient to reduce the surface finish of these blades 
to an r.m.s. value of approximately 25. 

In evaluating the applicability of any particular 
casting design to the shell-moulding process, it has 
been found profitable to discuss the casting 
tolerances and design with the design agency con- 
cerned. Frequently, tolerances are applied to a 
dimension of a part simply because in ordinary 
machining operations it is easy to attain. However, 
in many cases it is possible to open up tolerances 
on a piece if machining is to be completely 
eliminated. This has been accomplished, in many 
cases, without affecting the serviceability of the 
casting. In addition, design changes may sometimes 
make the difference between an economical pro- 
ductive casting method in shell and one which 
will give considerable difficulty in casting sound. 

Shell moulds are also being utilized to some 
extent as a core carrier. Shell moulds coated with 
a high-temperature varnish will withstand numerous 
runs through a tower oven and provide a relatively 
cheap core carrier. 

In any cost analysis of the shell-moulding opera- 
tion, the cost of the resin employed will frequently 
represent 50 to 75 per cent. of the direct labour 
and raw material costs of manufacturing a mould 
or core, depending upon the degree of mechaniza- 
tion employed. Hence, any method or process 
which will reduce the conventional amounts of resin 
required to produce a shell mould or core of suf- 
ficient strength, will certainly be reflected in marked 
decreased costs, and may enlarge the area in which 
the process can be utilized. 

There are many hidden advantages to the shell- 
moulding process which many operators have con- 
sidered in deciding upon the applicability of any 
casting design to the shell-moulding process. Among 
them is a saving in foundry scrap due to dirt and 
trapped sand. Usually the defective moulds made by 
this process are eliminated prior to pouring. In addi- 
tion, overheads, based on space required for a 
certain degree of productivity, are less than in con- 
ventional moulding. The smooth surfaces obtained 
in shell-moulded castings permits easy indentification 
of defects. It has been the experience of the Author 
that evidence of internal unsoundness of a shell- 
moulded casting can be detected by surface 
examination. However, in conclusion, it must be 
re-emphasized that this process is not a panacea 
for all foundry ills. In the final analysis, it probably 
will only replace a small percentage of conven- 
tional sand casting, but if properly applied to the 
right job can be a useful and economic tool. 
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Correspondence 


{We accept no responsibility for the statements made or the 
epinions expressed by our correspondents.) 


FLUIDITY TEST FOR QUALITY CONTROL 


To the Editor of the FOUNDRY TRADE JOURNAL. 

Sir,—The article under this title appearing in the 
FOUNDRY TRADE JOURNAL on May 21, 1953, prompts 
some thought on the use of a fluidity test for routine 
purposes in an iron foundry. In most cases, the test 
can only give post-morten evidence, and merely con- 
firms that misruns are due to poor fluidity. 

In a detailed investigation @f the fluidity of molten 
cast iron (B.C.I.R.A., Journal of Research and De- 
velopment, October, 1951) the present writer has shown 
that only pouring temperature and composition have 
any significant effect on fluidity. If, therefore, com- 
position remains constant, fluidity varies directly with 
pouring temperature. It has also been demonstrated 
that pouring technique can seriously influence the length 
of a fluidity spiral, unless elaborate precautions are 
taken. 

The author of the recent article quotes the case of a 
foundry where composition as it affects fluidity is 
virtually constant, but where ladle temperature varies 
+ 70 deg. C. Why not, then, measure pouring tem- 
perature instead of going to the trouble of making a 
mould, pouring the metal and measuring the resultant 
casting? Surely the measurement of temperature is 
quicker and not subject to the inaccuracies of a fluidity 
test which can be influenced by pouring technique. 

The fluidity test is only of real value as a research 
tool to determine the effects of various factors on the 
fluidity of the metal and, once these factors are estab- 
lished, the information can be used in foundry practice. 
If misruns are being experienced in an iron foundry, 
casting a fluidity spiral will not correct the trouble; 
steps must be taken to increase the pouring tempera- 
ture or, in certain cases, to change the design of the 
running system of the moulds giving trouble. In most 
foundries it is possible to divert suspected metal to 
heavier castings, which are less likely to misrun and 
to wait for hotter metal from the furnace at some later 
stage, for the more difficult castings—Yours, etc., 

E. R. Evans, 
Research Department. 
British Cast Iron Research Association, 
July 7, 1953 


CURE FOR INDUSTRIAL MYOPIA 


Sir,—While greatly appreciative of the kind refer- 
ence in the leading article under the above title in 
your issue of July 9, I should like to correct a mis- 
apprehension which may arise. The booklet referred 
to on the work of the British Cast Iron Research Asso- 
ciation’s operational team was initiated, prepared and 
issued by the Council of Ironfoundry Associations. I 
was glad to accept their invitation to write the intro- 
ductory note and provide facilities, but otherwise the 
credit should be given wholly to the C.F.A—Yours, 
etc., 


J. G. PEARCE, 
Director. 
British Cast Iron Research Association, 
Alvechurch, Birmingham. 
July 11, 1953. 


PLANS HAVE BEEN APPROVED for an addition in 
Western Road, Jarrow-on-Tyne, for Jarrow Metal 
Industries, Limited. 
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Foundry Accident Sequel 


Sheriff John MacGregor, QC, has issued his con- 
sidered judgment in an action raised in Falkirk Sheriff 
Court at the instance of Alexander Beattie, iron- 
moulder, against Carmuirs Iron Company, Camelon, 
Falkirk. Beattie sued defenders for payment of the 
sum of £2,500. 

In his condescendence, Beattie stated that he was em- 
ployed by the defenders. On or about March 17, 1950, 
he was carrying out his normal work in the moulding 
shop at Carmuirs Iron Works, and in the course of his 
work he had filled his ladle with molten metal from the 
bogie which had conveyed the metal from the furnace, 
As he walked over towards his box, he had to stand 
on a section of the floor which was sloping, and as he 
did so his foot slipped. In trying to regain his balance, 
the pursuer sustained a severe strain of his back, re- 
sulting in a prolapse intervertebral disc and was totally 
incapacitated from March 17, 1950, for about seven 
months. Since then, he has only been fit for inter- 
mittent light work which he has had to give up on 
every occasion owing to recurrence of his injury. 

The pursuer also averred that the accident was caused 
by the fault or negligence of defenders in having in- 
adequate and badly-constructed roadways leading to 
the moulders’ boxes. Defenders knew or ought to have 
known that the sloping embankment of sand might 
cause a moulder carrying a full ladle to slip or stumble 
and therefore constituted a trap and a danger. 

The defenders, in their submission, admitted that 
there was a slight slope leading from the roadway to 
pursuer’s boxes, but the incline did not exceed one inch 
in six feet. They denied that the difference in levels 
was too great for a person carrying a heavy ladle of 
metal or that the accident was caused by their fault 
and negligence in having inadequate and badly-con- 
structed roadways. 

The Sheriff found that pursuer had suffered pain and 
was unable to resume his work as a moulder. Having 
sustained injury through the fault and negligence of 
defenders, the pursuer was entitled to reparation from 
them. The Sheriff assessed the sum due as solatium 
at £100, and net loss of wages at £341, a total of £441. 
He therefore granted a decree for the sum of £441, in 
favour of pursuer. 

In a note accompanying his decision the Sheriff said: 
“ After consideration I have come to the conclusion 
that pursuer is entitled to reparation from defenders 
for the injury sustained by him while in their employ- 
ment. The main factor influencing me in making this 
decision is a dangerous operation even on level ground. 
To add to the danger by causing the workman to walk 
up this slope, even though a short one, appears to me 
to have been an addition to the already existing danger 
which could and should have been avoided. 

“The Pursuer’s procurator argued that in addition to 
sums for loss of wages and ‘solatium the pursuer was 
entitled to a sum of money for diminished earning 
capacity. The evidence does not support this claim. It 
shows that pursuer is now able to earn, in another type 
of employment which he appears to be able to obtain, 
a weekly wage at least equal to the wage he earned as 
a moulder before the accident.” 


A small liaison committee, appointed to examine 
the possibility and desirability of a continued exchange 
of information on foundry productivity between Wes- 
tern European nations, met in Brussels on July 3. 
Among subjects discussed, it was provisionally agreed 
to arrange a half-day meeting in Paris during the period 
of the International Foundry Congress—possibly on 
the afternoon of September 22. 
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Personal 


Mr. P. E. TRIER, M.A., and Mr. G. KNOTT, M.A., 
A.M.LE.E., have been appointed joint managers of the 
Mullard research laboratories. 

Mr. G. S. RAMAGE, secretary of the Harland Engi- 
neering Company, Limited, Alloa, has been appointed 
po hg Board of directors. He has been secretary since 
1923. 

Mr. JoHN GLEGG retired last week after 57 years’ 
service in the patternmaking dept. of the Carron Com- 
pany and was presented with a smoker’s outfit by his 
colleagues. 

SiR GEOFFREY HERBERT SAVAGE, works director of 
the Rover Motor Company, Solihull, for three years 
president of the Birmingham branch of the Engineer- 
ing and Allied Employers’ Association, whose death 
was announced recently, left £31,094 (£14,903 net). 

Mr. H. EYLEs, secretary of thhe Birmingham Cham- 
ber of Commerce, who is shortly to retire after nearly 
40 yrs. service, was presented with a clock on behalf of 
members of the Birmingham Junior Chamber of 
Commerce on July 3. Mr. H. T. Fost, president, made 
the presentation. 

Mr. J. Roy GorDOoN, vice-president and general 
manager of Canadian operations of the International 
Nickel Company of Canada, Limited, has been elected 
a director of the company. He succeeds the late Mr. 
R. Leslie Beattie, who had been vice-president of the 
company since 1942 and a director since 1943. 

Mr. J. W. BERRY, joint managing director of a Birm- 
ingham aluminium castings concern, has been appointed 
a member of a committee of the Ministry of National 
Insurance which is to review the present provisions of 
the Industrial Injuries Act, in so far as it applies to 
benefits paid for diseases and for personal injuries not 
caused by accident. 


Mr. J. Oppy has been appointed general superinten- 
dent of the engine factory, Austin Motor Company, 
Limited. Previously, he had been with the Ford Motor 
Company, and Midland Motor Cylinder Company, 
Limited. He is to continue personal supervision of the 
Austin foundry. Mr. G. M. PHILuips has been appointed 
foundry superintendent under Mr. Oddy. 

ON THE OCCASION of Her Majesty’s Coronation, 
and in recognition of 50 yrs.’ faithful service to 
Cruikshank & Company, Limited, Denny, the follow- 
ing employees were presented with gold wristlet 
watches:—Mr. John Pinkerton, Mr. Robert Howie, 
Mr. James Herd, Mr. James Mercer, and Mr. Alex. 


Binnie. The presentations were made by Mr. James 
K. Shanks, M.B.E., D.L., J.P., the chairman of the 
company. 


The Institute’s Motto 


Mr. D. Howard Wood informs us that when second- 
ing a vote of thanks to the president at the annual 
general meeting of the Institute of British Foundrymen 
he was incorrectly reported. Actually, he suggested 
that when the president examined the badge of office 
with which he had just been invested, he would find 
items of interest. Already he had referred to the motto 
of the Institute which was generally understood to be 
“Science Hand in Hand with Labour.” A _ close 
examination of the badge showed that the donor had 
modified the original motto and made it to read 
“ Science Hand in Hand with the Dignity of Skilled 
Labour.” As was reported, he further suggested that 
in view of the importance of the two additional words, 
it might be worth while in the future considering the 
adoption of the latter version of the motto. 
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Monopolies Commission 


The introduction into Parliament of a Monopolies*and 
Restrictive Practices Commission Bill, which has received 
its first two readings in the House of Commons, indj- 
cates that the Government's policy is to place the com- 
mission on a more permanent basis. The purpose of the 
Bill is stated to be to strengthen the commission and 
enable it to deal at any one time with a greater number 
of references. 

To this end, three principal changes are to be made, 
The chairmanship of the commission becomes a long- 
term pensionable appointment, and the Board of Trade 
is empowered to appoint up to two deputy chairmen—also 
on a long-term pensionable basis. The normal minimum 
age for retirement will be 65; retirement will be com- 
pulsory at 72, and there is provision for removal on 
grounds of incapacity or misbehaviour. The maximum 
membership of the commission is increased from 10 to 
25. The functions of the commission will be exercisable 
by groups of not fewer than five members. In rela- 
tion to any reference which has been remitted to it by 
the chairman, a group will have all the powers and duties 
assigned to the commission under the Monopolies Act 
and its report will be a “ report of the commission ” for 
the purposes of that Act. No conclusion in a group re- 
port will, however, empower the Government to take 
remedial action under the principal Act unless it is the 
conclusion of at least two-thirds of the group members, 

The Bill relates only to the constitution and organi- 
zation of the commission; it does not in any way modify 
the powers and duties of departments under the Mono- 
polies Act. 


Britain’s Grown-up Partner” 

Paying a one-day visit to North Staffordshire during 
an industrial tour, Mr. John J. Cahill, Prime Minister of 
New South Wales, endeavoured to bring home to indus- 
trialists and workers in that area two important points, 
One was the extent of the expansion going on in the 
state of New South Wales, which contains the largest 
proportion of Australia’s population and wealth, and the 
other that competition is fierce, especially from America, 
for help in setting up factories there. Mr. Cahill, after 
touring the works of the Shelton Iron, Steel & Coal Com- 
pany, Limited, appealed for help from Britain in de- 
veloping New South Wales. Australia, he said, must be 
regarded as a “ grown-up partner” by Great Britain. 
New South Wales wanted Britain’s help, even to the ex- 
tent of setting up factories inland, for at the moment 
industry was confined to a strip of the coast. Formerly 
a fitter and turner, and for 27 years a member of the 
Amalgamated Engineering Union, Mr. Cahill took great 
interest in his visit to Shelton’s works where, he said, 
so much steel had been made for development projects 
in his state. 


The Board of Trade has announced that the Census 
of Production, to be taken early in 1954 in respect of 
the year 1953, will be on a sample basis. This is the 
second year in succession for this procedure, which 
means that most of the smaller establishments in the 
foundry industry will be spared the labour of return- 
ing these forms. The amount of detail required is 
also less than for some of the earlier censuses. Mem- 
ber-firms of the Council of Ironfoundry Associations 
may recall that, some years ago, the C.F.A. made 
representations against the complexity of the forms, 
and is pleased that official policy is finally showing 
some improvement. 
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Follow the lead of The Shaw | 
| 


Foundry Company and in- 
troduce the ‘* Mysto” No. 
6P in your foundry. This 
sprayer complete withspecial 
lance for foundry work has 
an all-brass container—lac- 
quered Brass Pump and 
Fittings. Capacity, 2 pints. 
Jets are interchangeable and 
easy to keep clean. The 
sprayer stands up to any 
amount of rough handling, 
an economic proposi- 
n 


Ho. 6 PREUMATIC 
HAND SPRAYER 


FOR PARTING AGENT 
APPLICATION 


Saves time and money in the Foundry ! 


Write 10 :—W. T. FRENCH & SON LTD., BIRMINGHAM, 16 
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Who Is 
the black sheep? 


Are you? There are still a few people who 
don’t realize the importance of the Steel Scrap 
Drive. 

Scrap is vital to steel production. And whatever 
you make, you must have scrap on your premises. 
Old machinery is scrap. 
Obsolete plant and build- 
ings are scrap. 

Please search your 
premises. Seek out the 
scrap and turn it in. 
Every ton you produce 
will make a ton of new 


What is scrap ? 
All iron and steel 
that has outlived its 
effective purpose. 


Whereshoulditgo? 
To your local scrap 
merchant. He will be 
glad to help with the 
dismantling and re- 
moval of obsolete 
plant and machines. 


steel. 


Issued for the STEEL SCRAP DRIVE 
by the British Iron and Steel Federation and the National 
Federation of Scrap Iron, Steel and Metal Merchants. 


T.59 


99 
ae vest OUT 
ocetTt AGENT 
OW TO SE TING 
le ew pA willen- A 
The ffs say fective 
The Mytaoubtedl partiné = and wits 
the obust ¢ servic 
10 yse © sob 8 of pard 
” 4 
foundty* 
m 
to 
S- 4 4" ! * 
i] 
de 
n. \ | | 
X- SPRAL | 
nt 
ly 
at 
d, 
He 
1S 
is 
1- 
1S 
: 
S, 


100 


News in Brief 


THE MAIN SESSIONS at a sales conference held recently 
by George Kent, Limited, at Luton, were devoted to a 
detailed technical and commercial study of the new 
“KU” flow meter. 


THE ORIGINAL bathing, washing and changing facilities 
installed at Glenfield & Kennedy, Limited, works at Kil- 
marnock have recently been greatly extended to cater 
now for 500 and ultimately for 1,000. 


THREE FALKIRK foundry companies were fined £20, 
£30, and £50 at the local Sheriff Court on July 6 for 
contraventions of the Iron & Steel Scrap Order, 1950. 
All had bought scrap above the controlled price to 
keep their staffs employed. 

THE MutTuat Security AGENCY mission to the 
United Kingdom has announced that $13,000 has been 
made available for the purchase of technical and 
scientific publications needed by British research asso- 


ciations. It is buying publications for 12 such asso-: 


ciations, including the British Cast Iron Research 
Association. 


WILD-BARFIELD ELECTRIC FURNACES, LIMITED, Elec- 
furn Works, Watford By-pass, Watford, Herts, have 
issued a general invitation to senior students of technical 
colleges and technical institutes to visit their works 
during the coming season from October to May. 
Readers would be well advised to apply as soon as pos- 
sible for a suitable date. 


THE INSTITUTION OF CHEMICAL ENGINEERS and Chemi- 
cal Engineering Group are holding a Chemical Engineer- 
ing Conference at Olympia, London, from September 7 
to 11, during the period of the Engineering, Marine and 
Welding Exhibition and the Chemical Plant Exhibition. 
Nine papers and reports covering a wide range of sub- 
jects are to be presented. 


THE ASSOCIAZIONE ITALIANA DI METALLURGIA, which 
has changed its address to via Moscova 16, Milan, 
Italy, is this autumn organizing two conferences. The 
first, covering the subject of corrosion, is to be held in 
Milan from October 8 to 10, and the second one—a 
symposium on the electrolysis of aluminium—in the 
same city from October 12 to 14. 


From Jury 13 the Iron and Steel Board assumed 
their responsibilities under the Iron and Steel Act, 
1953. The Board are in the course of arranging 
accommodation and staff. Offices are being equipped at 
Norfolk House, St. James’s Square, London, S.W.1 
(tel. WHI 6931), which is the Board’s headquarters 
and where there is already a nucleus staff. 


A_ £2,000,000 scHEME to modernize berthing and 
handling facilities for large liners using the Port of 
Glasgow was unanimously approved by the Clyde 
Navigation Trustees on July 7. The scheme, which 
is additional to an earlier (£1,770,000) reconstruction 
programme will take 3 yrs. to complete. It includes 41 
new cranes at five docks, and goods sheds at three. 


His Royal HicuHnNess, the Duke of Edinburgh, has 
graciously consented to be patron of the International 
Scientific Film Association (1.S.F.A.) Conference to be 
held in London from September 18 to 27. The con- 
ference will take place in the National Film Theatre and 


the Royal Festival Hall. Scientific films from all over 
the world will be displayed. 


A 10-pay visit to Sweden by Mr. E. R. Dunsby, sales- 
manager of G. Clancey, Limited, of Belle Vale, Hales- 
owen has produced valuable orders for the firm with 
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prospects of more to follow. The firm manufacture; 
template parts, mainly valve guides and tappets fo; 
motor-cars. Substantial orders were obtained from the 
firm of Scaniavalvis, commercial-vehicle builders, 


A COPPER-AND-IVORY TROWEL and a silver inkstand 
made by Deakin & Francis, Limited, of Regent Place, 
Birmingham, were specially commissioned for use by 
Queen Elizabeth the Queen Mother during her visit to 
Southern Rhodesia. Her Majesty used the inkstand when 
she opened the Rhodes Centenary Exhibition and re. 
ceived the trowel when, on July 13, she laid the founda. 
tion stone of the Rhodesia University. 


WITH THE PASSING of the arctic winter, salvage work 
has been resumed on the former German battleship 
Tirpitz at Tromso, in North Norway, and four of the 
biggest guns of the battleship, each weighing 150 tons, 
which had been buried in mud at the bottom of Tromso 
fjord, have been recovered by the salvage company. The 
company estimates that 40,000 tons of steel plates are 


still left, and they do not expect work to be concluded 
before 1956. 


BECAUSE OF THEIR EAGERNESS to finish work and 
begin their annual holidays, 25 Falkirk moulders will 
end their summer break looking for another job. The 
moulders, employed by Carron Company, Falkirk, 
wanted to down tools at 2 p.m. for the beginning of 
the holidays, but the management insisted on the usual 
finishing time of 4 p.m. Despite a warning that dis- 
regard of this order would mean suffering the con- 
sequences, the men left the moulding shop at noon. 


JosEPpH ToMEY & Sons, LIMITED, Birmingham, are 
celebrating their centenary this year. Beginning in a 
small way 100 years ago, the firm has expanded into 
four organizations with interests throughout the world. 
It manufactures pressure gauges at its Aston factory 
and other firms in the organization make phosphor- 
bronze bushes, non-ferrous castings and _ chill-cast 
sticks, and aluminium and zinc-base die-castings. The 
firm supplied the first oil gauge to Lord Nuffield (then 
Mr. W. R. Morris), and since then Tomey: “ Eureka” 
oil gauges have been specified on all Nuffield products. 


AT HAWARDEN BRIDGE steelworks, last week, Mr. A. 
Reith Gray, general manager and a director of John 
Summers & Sons, Limited, unveiled a Coronation Shield 
made by one of the apprentice joiners. The shield is to 
commemorate the formation at the time of the Corona- 
tion of the John Summers’ Apprentice Association, 
membership being open to past and present apprentices. 
It will also be inscribed each year with the name of the 
best apprentice of the year, nominated by his fellow 
apprentices. The honour this year fell to Mr. J. C. Daw- 
son, of Shotton. Aged 20, he is the first chairman of 
the Association; Mr. Gray is president. 


THE BRITISH STANDARDS INSTITUTION, in its Monthly 
Information Sheet for June, under the heading ““ Amend- 
ment Slips Issued,” announces amendment No. 1 to 
Specification 1760:1951, carbon steel castings for sur- 
face hardening. The reference number is PD 1630. 
“ New Work Started” includes verification of testing 
machines (revision of B.S. 1610, Part 1), and “ Reprints ”: 
B.S. 821:1938, iron castings for gears and gear blanks 
(3s. 6d.); CP 332.301:1947 space heating by means of 
independent gas appliances (3s. 6d.), and L 101: 1950, 
inspection and testing procedure for aluminium ingots, 
aluminium-alloy ingots and castings, magnesium ingots, 
magnesium-alloy ingots and castings (2s. 6d.). ‘‘ Draft 
Standards Circulated for Comment” include CR 3193: 
methods for the determination of cobalt, copper and 
chromium in iron and steel. 
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Raw Material Markets 


Iron and Steel 


Conditions in the iron trade show little variation 
from week to week. Apart from the anxieties shared 
by all industrialists concerning fuel supplies, blast- 
furnace operators have ample tonnages of raw materials 
at their disposal and are maintaining high outputs. 
Stocks of pig-iron have also been raised to a satis- 
factory level and may be further increased during the 
next few weeks, when consumption is likely to be 
affected by the summer holidays. Buyers of foundry 
iron are able to obtain prompt deliveries and possibly 
current production is not fully absorbed, owing to 
the prevailing slackness in the light-castings trade, but 
there is a healthy market for all other grades of iron, 
and foreign hematite still figures in the list of imports. 

Although there has been some improvement of late 
in the deliveries of semi-finished steel from British 
steel plants, substantial tonnages of foreign semis are 
‘still in circulation. The scarcity of the smaller sizes 
of billets has not yet been overcome, and considerable 
tonnages of foreign slabs are being used in the sheet 
mills. Ample tonnages of home-produced semis, how- 
ever, are now in sight, and a sensible reduction in 
the high rate of imports is promised in the next few 
months. Re-rollers are still fairly busy, but the con- 
tinued lack of foreign business is disquieting and 
replacement of orders in process of execution is 
becoming a matter of some urgency. 

Activity in the heavy steel trade is well maintained 
and pressure for prompt deliveries of steel plates is 
undiminished. It is understood that deliveries to the 
shipyards have been increased by about 5 per cent., but 
this falls far short of requirements, and further supplies 
are sought from oversea sources. Maximum deliveries 
of heavy rails and sections are still required, but trade 
in small sizes of angles, rounds, and flats is quiet, and 
only the fortuitous bookings of orders from the United 
States and Canada have kept the sheet mills fully 
employed. Tubemakers have placed substantial 
orders for strip, and the motor trade and other users 
are well supplied with sheets. 


Non-ferrous Metals 


The Ministry of Materials has announced that its 
stock of zinc likely to be remaining on August 1 will 
be some 64,000 tons; as from that date, when the 
provisional disposal plan will have terminated, the 
Government intends to sell from its stocks at the rate 
of 2,000 tons per month, which is about half the 
present disposal rate. It is understood that this rate 
is subject to variation in need, but the market now 
knows how it stands and the trend of prices is likely 
to be more up than down. Under the new plan sales 
wil! normally be made by the Ministry to the producers’ 
agents and through other members of the Metal 
Exchange. 

The outlook in tin is certainly very obscure, but 
even after the drastic fall that has taken place in 
prices there is a tendency to look for still lower quota- 
tions. Much depends on America’s stockpiling plans. 
In the meanwhile, it has been announced that the US. 
is ready to sign up for 12 months to purchase tin from 
Bolivia at the world price ruling at the time of delivery 
of the metal. Whether anything will come of this 
remains to be seen. 

Figures issued by the British Bureau of Non-ferrous 
Metal Statistics show that only. 14,779 tons of virgin 
copper were consumed in the U.K. in May. This was 
more than 1,000 tons below the April figure. Usage 
of scrap copper in May was 18,100 tons, or about 


JULY 16, 1953 


500 tons down on the previous month. Stocks again 
increased and the total of virgin copper on hand at 


May 31 was 182,500 tons, which compares with 
165,400 tons at April 30. As may be supposed, total 
usage of copper this year is so far well below las 
year’s comparative figure and, according to the bureay, 
the five month’s tonnage to May 31 this year was 
187,416, against 256,807 in 1952. Consumption of zinc 
in the U.K. for the first five months of this year 
was 103,678 tons, compared with 119,367 tons in the 
corresponding period of last year. In May the country 
consumed 20,105 tons, of which 13,935 tons was Virgin 
metal. Stocks in the U.K. at May 31 were 34,078 
tons, an increase af 3,250 tons on the previous month. 
Lead stocks also advanced, the May figure of 29,000 
tons being nearly 12,000 tons more than April. Total 
consumption of virgin, scrap, and remelted lead in 
May was 24,350 tons. Consumption of tin in May 
was 1,351 tons, a poor month. 

: The Minister of Supply has made an Order to come 
into operation on August 5 revoking the Copper, Lead 
and Zinc Distribution Orders. The effect of this Order 
is that when the London Metal Exchange resumes deal- 
ings in copper next month, licences will no longer be 
required for the purchase of any form of copper. 

Official tin quotations were as follow:— 

Cash—July 9, £625 to £630; July 10, £622 10s. to 
£624; July 13, £596 to £597 10s.; July 14, £590 to 
£592 10s.; July 15, £580 to £582 10s. 

Three Months—July 9, £625 to £627 10s.; July 10, £618 
to £620; July 13, £595 to £600; July 14, £590 to £592 10s.; 
July 15, £580 to £582 10s. 

The following official zinc prices were recorded :— 

July—July 9, £73 to £73 5s.; July 10, £73 7s. 6d. to 
£73 10s.; July 13, £72 10s. to £72 15s.; July 14, £71 15s. 
to £72 5s.; July 15, £74 10s. to £74 15s. 

October—July 9, £73 5s. to £73 10s.; July 10, £73 10s. 
to £73 15s.; July 13, £72 10s. to £72 15s.; July 14, £72 5s. 
to £72 10s.; July 15, £74 10s. to £74 15s. 

Official prices of refined pig-lead were : — 

July—July 9, £92 15s. to £93; July 10, £93 to £93 5s,; 
July 13, £91 10s. to £91 15s.; July 14, £89 10s. to £90; 
July 15, £92 to £92 10s. 

October—July 9, £90 10s. to £90 15s.; July 10, £90 5s. 
to £90 10s.; July 13, £89 to £89 5s.; July 14, £87 10s. to 


‘£87 15s.; July 15, £89 to £90. 


Push-Button Factory in Sight 


A speaker at the recent conference of the British Insti- 
tute of Management, Mr. F. G. Woollard, a director of 
Birmingham Aluminium Casting (1903) Company, 
Limited, claims that the automatic “ push-button ” fac- 
tory is not only in sight, but is an economic necessity 
for certain sections of industry. Soon, new tools of 
production—some of them already in use both in this 
country and overseas—will virtually eliminate repeti- 
tive work from the mass-production industries, but as an 
offset to redundancy of labour there will be a great in- 
crease in maintenance, supervisory, and administrative 
staff. The problem will be one of redeployment, not 
unemployment, and the new methods will result in lighter 
and more interesting jobs, lower cost of production, and 
higher wages. He believes that Britain’s standard of 
living, threatened by cheap labour in other countries, can 
be secured. 


Mr. OLIVER SMALLEY, 0.B.E., président of the Mee- 
hanite Metal Corporation of America and a director 
of International Meehanite Metal Company, Limited, 
London, has arrived in this country and is expected to 
stay until the end of August. 
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